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Automatic transfer machine of 
Marks 


Greenlee Bros., for drilling, 


boring, countersinking, reaming 
and tapping air-cooled motor 
cylinder heads. See p. 62. 
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Build in Extra Corditis-free Service 
-and Help Defense 


Cords that stay in service longer save Copper, 
Rubber, Tin, Cotton, Asbestos, and other 
materials vital to Defense. 
Belden Corditis-free Electrical Cords 
(Cords + Soft Rubber Plug -+ Connector) 
are built to do their share in keeping your 
Belden electrical machines, tools, and appliances in 
Cord Sets— ‘ ° ‘“ : ” 
edna valine active service “‘for the Duration. 
ora — 8 oor Belden Manufacturing Company 
tween your y 4633 W. Van Buren St., Chicago, Illinois 


products 
and power 
outlets. 


Teint 08 " o 


wr “a 
* Guaranteed by ” 
Good Housekeeping } 





@ Working in pairs, as transmitter and receiver, 
literally hundreds of these tiny Pioneer* Autosyn 
Motors in a large bomber tell the pilot the exact 
functioning of remote, vital parts of the ship. 


Like the human nervous system, these motors 
must be quick-acting, sensitive. Hence, the use of 
two precise, ultra-sensitive New Departure ball 


bearings on each rotor shaft. These bearings are 
delivered to assemblers in oil-filled glass vials, un- 
touched and uncontaminated by human hands. 


This is only one phase of the defense effort for 
which New Departure is working night and day. 

New Departure, Division of General Motors, 
Bristol, Connecticut. 


%* Pioneer Instrument, Division Bendix Aviation Corporation. 


New Depantiine 
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MALLORY Contacts Antici 


Mallory is the only source of electrical 
contacts able to insure thorough con- 
sideration of every contact factor 
because only Mallory makes contacts 
for every electrical service. 


In designing new products +2. Gone 
wait until you have perfected the 
mechanical features before making 


What is the are suppres 


sion method 


What is the closed 


ow a) 


%) What is the actuating 
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What is the action 
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pate ALL These Questions 


contact selection. Mallory can be of 
inestimable value in making contact 
recommendations while designs are in 
progress. Very often the mechanical 
function can be definitely improved 
by taking advantage of known contact 


constants. Call in your Mallory rep- 
resentative early. 


Mallory Contact Catalog 
Be sure you have this complete and factual reference to contact design 
and materials. You'll find it of real value. Send for your copy NOW! 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA Coble Address—PELMALLO 


IV PR. MALLORY &@ CO. inc. v7 
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— CHECK THESE VITAL FACTORS 


IN SELECTING BEARINGS 


What YOU secure from a bearing, in the way of service, is 
determined in advance by what ITS MANUFACTURER has 
put into it; and some of the most vital of these factors are 
not apparent under any mere superficial examination. In 
order that Industry may profit by A MINIMUM COST PER 
BEARING PER YEAR OF SERVICE, the following five im- 


portant factors are represented in all NORMA-HOFFMANN 
| PRECISION BEARINGS. 


@ RESEARCH—In its relentless fight against friction, NORMA-HOFFMANN—by 
continuous analysis, investigation and experimentation—is ever extending its 
field of knowledge of anti-friction bearing characteristics, design and application. 


@ VALUE—That Industry may benefit in ever-increasing measure through 
greater accuracy, better economy and improved performance, NORMA- 


HOFFMANN strives constantly to improve the value of its products and to 
widen the scope of their usage and usefulness. 


© DEPENDABILITY—By rigid adherence to the most exacting standards of 
excellence in design, materials and craftsmanship, NORMA-HOFFMANN seeks 


to provide Industry the maximum of dependability and life in ‘‘bearings that 
MUST NOT fail—on land, at sea, or in the air’’. 


SERVICE—the NORMA-HOFFMANN organization—reflecting in every division 
the spirit of service and of genuine interest in the individual customer’s prob- 
lems—stands ready at all times with a line of 108 distinct series embracing 
over 3000 sizes of PRECISION BALL, ROLLER AND THRUST BEARINGS, to meet 
the requirements of Industry whatever the load, speed or duty. 


@ CO-OPERATION—The NORMA-HOFFMANN Engineering Department, 
with over 30 years of experience, is at the command of Industry—which is 
invited to present its bearing problems for study, consultation and recom- 
mendation, without obligation; while trained NORMA-HOFFMANN sales and 
service engineers, together with distributors in principal cities, complement 
in the field the co-operation rendered by the NORMA-HOFFMANN factory staff. 


Write for the Catalog, let our engineers work with you. 


AVYRMA-AVFFMAN 


PRECISION BEARINGS 
BALL, ROLLER AND THRUST 


NORMA-HOFFMANN BEARINGS CORP'N., STAMFORD, CONN., U. S. A., FOUNDED 1911 
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ALUMINUM, 
DEFENSE, 
AND YOU 








OCTOBER WAS A MILESTONE MONTH 


There have been three other such milestones for 


civilian uses of aluminum during the past 18 months. 


WHEN, ON MARCH 25, 1940, the price of Alcoa Alumi- 
num ingot was reduced from 20c to 19c 
a pound, it automatically increased the 19 
number of civilian applications where 


using aluminum would be good cost arithmetic. 


Every application carries its own special set of con- 
ditions. They determine how much you can pay to 
save a pound of weight, to get extra heat conductiv- 
ity, or reflectivity, or what not. 19-cent ingot widened 


the circle of aluminum’s usefulness. 


AUGUST 1, 1940 WAS THE SECOND milestone. Econ- 
omies growing out of greater volume of manufacture, 
and economies stemming from continuing research, 
brought the announcement of 18-cent 
ingot. The civilian manufacturer look- 18: 
ing to his future could see, in the 


offing, more ways to use aluminum than ever before. 


Perhaps you were one of the thousands who filed 


away in your book of futures the reminder that 
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‘“‘when this thing is over, we must figure on using 


more Alcoa Aluminum.”’ 


THIRD MILESTONE showed up almost before you 
got that note made. November 18, 1940 saw an- 
other reduction on Alcoa Aluminum ingot to 17c 


a pound, making a total reduction of 15% 


in the midst of a general seller’s market. L ¢ 


Defense got most of the immediate 
benefit, but the future of aluminum for you, and 


you, and you, was writ larger than ever. 


THEN CAME 15c INGOT, effective Oct. 1, 1941, with 
accordant reductions in fabricated forms of Alcoa 
Aluminum. This means that the arithmetic of 
weight saving is all new, since last you 

figured on using this versatile metal in | S< 
a civilian application. When the emerg- 

ency is over, the fact is that all your old material 


cost comparisons will be as dead as a dodo. 


THE ARITHMETIC IS NEW; but the fundamentals just get 
more so! More than ever, the strong alloys of Alcoa 


Aluminum are the answer to lightness with strength. 


ALUMINUM COMPANY OF 






AMERICA 
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HEAR A BALL BEARING 


They MUST —In This Sound-Proof Room 
Where Every Fafnir Destined For 
Electric Motor Use Is Tested... 


Bearings can’t shout — they must whisper —- when they go 
before the microphone in this sound-proofed testing room at 
the Fafnir plant. Not just random samples, but every Fafnir 
Ball Bearing destined for use in electric motors goes to this 
room for rigid electronic tests on both noise and vibration. 

So they'll pass these tests, Fafnirs for motors are made from 
the very beginning with exacting care. Balls are specially 
chosen, races specially polished. Integral parts of each bearing 
assembly are carefully matched. Finished bearings are checked 
for uniformity and consistent torque — important in cutting 
vibration. Each is packed with just the right amount of 
lubricant, quantity-controlled to the fraction of a gram. 


Extra cleanliness precautions are taken throughout. 





Extra Protection for You 


Thus the electric motor manufacturer who standardizes on 
Fafnirs is protected, not only against bearing noise, but against 
other noises that may result from it — resonance of neighbor- 
ing parts, for example. 

There is a complete range of these bearings for every 
requirement — standard, sealed, shielded, or in combination of 


shields and seals. Write for complete data on the bearings that 





are proved quiet. The Fafnir Bearing Co., New Britain, Conn. 


FAFNIR 2&2 Leas 


THE BALANCED LINE > MOST COMPLETE IN AMERICA 
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F-M MOTORS WITH THE 
COPPERSPUN ROTOR... 


@ Now is the time to give your motors a 
thorough physical examination. Can they be 
depended upon to stand up under today’s 
greater demands? Find out Sefore they fail. . . 
before they cause expensive delays. 

Then compare your motors with Fairbanks- 
Morse Motors having the Copperspun rotor. 
These F-M motors set a new standard of 
performance ... a standard that’s in tune 
with today’s production tempo. 

They are unrivaled in ability to stand up 
under the most severe plugging and revers- 
ing service. Why? Because they are the only 
motors having rotors with windings centrif- 
ugally cast in one piece of SOLID COPPER. 


FAIRBANKS -MORSGE 


DIESEL ENGINES ELECTRICAL MACHINERY RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 
FAIRBANKS SCALES 


PUMPS 






Pronounced 
' Physically 
) Fit for 






— 


And the characteristics of copper make it the 
ideal rotor material. Copper has high elec- 
trical and thermal conductivity (twice as 
good as aluminum), greater strength, and 
low thermal expansion. 

If dependable power is important to your 
operations, investigate these superior motors 
now. Write Fairbanks-Morse & Co., Dept. 
K26, 600 S. Michigan Ave., Chicago, III. 

Branches and service stations 
throughout the United States 
and Canada. 
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Battery of 19 Stokes “Automatics” on government work 
exclusively...at Molded Insulation Co., Inc., Philadelphia 


e Get Into Production Faster, with Molds Having Fewer Cavities, that are Made Quicker, at Lower Cost 


e Obtain Higher Daily Output per Cavity 


e Insure the Accuracy, the Almost Perfect Uniformity, Demanded by Government Inspectors 


Here is an installation which proves molding defense 
parts is profitable business . . . when parts are Molded 
Automatically. 


These presses, working entirely on defense orders, are 


producing some half-million or more moldings per 
week. 


The parts meet the most rigid tests and chemical analy- 
ses... for precision, for quality, for uniformity. 


Moldings are accepted by testing one or two out of 
each lot. If a single sub-standard part is found the 
entire lot is condemned. Despite this, total rejects are 
less than 3%. 


The battery of 19 Stokes Automatic Molding Machines 
(patented) is operated continuously, 24 hours a day, 
7 days a week . . . with no attention whatsoever on the 


night shift. 


One skilled man tends the entire battery . . . changes 
molds, sets up and retimes machines, etc. Only a bare 
minimum of operating attention is required. 


Automatic Molds, with one or few cavities only, are 
used. These are quickly made and put into production. 
They cost much less than large multiple-cavity molds, 
require less tool-steel, less toolmaker’s time to make, 
less breaking-in. 


Molding time is saved. Cycles are reduced 50% or 
more in some cases. Every split second is saved. Output 
is increased in proportion. 


Molding material is saved . . . 8% to 10% or more. 
Every mold charge is accurately metered. There’s very 
little flash, little finishing. 
Automatic Molding fits perfectly into the defense 
picture . . . produces economically parts that meet the 
highest standards . . . saves rejects, time, labor, mate- 
rial, mold costs. 

s 


For defense jobs we have a special consulting 
service ... to tell quickly whether or not parts 
are suitable for Automatic Molding, to estimate 
costs, and to help you in Automatic mold design. 


F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P.O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, 
leveland, Detroit 


Pacific Coast Representative: 


L. H. Butcher Company, Inc. 


We shall have an Automatic Molding Machine at Booth 80, Exposition of Chemical Industries, 
Grand Central Palace, New York, Dec. 1-6... See it! 
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Est. 1895 





IN 1907 AND NOW IN 1941 


If Chromel, discovered in 1907, was anything but good and depend- 
able, that little shanty in Evanston, Illinois, would not have matured 
into our Plant of today. This is pointed out only to show you that you 
may, with full confidence, use or specify Chromel for your heating 
elements. For technical data, ask for catalogue L. 
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HE MACALLEN COMPANY. 


Ue 16 MACALLEN STREET, BOSTON 
HICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 1105 LEADER BLDG. 
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Want 9 hours work 








Simplify ASSEMBLY 

See how Assembly Engineering improved the assembly 
of film rollers in the Akely High Speed Aerial Camera! 
Formerly, the roller-shaft’s end was spun over the 
bearing ... slow, and exacting. Redesign, with a Type 
“U” Self-ttapping Screw replacing the shaft, made a 


time saving with a mechanical improvement. 


Save OPERATIONS 


80% of assembly time and labor were saved when 
Parker-Kalon Self-tapping Screws replaced rivets on 
this Nicholson gas hose nozzle. You can make similar 
savings by eliminating costly tapping, tap breakage, 
mis-tapped work . . . eliminating lock washers, and 
fumbling with bolts and nuts . . . eliminating riveting 


in hard-to-get-at places! 


Cut Out ““SLOW-UPS” 


We spent thousands to build the Parker-Kalon Quality- 
Control Laboratory — without counterpart in the in- 
dustry —to save money for you. This rigid laboratory 
control eliminates “doubtful screws” . . . screws that 
look all right but some of which fail to work right. 
There are no “slow-ups” when you specify Parker-Kalon 


-every screw starts easily, drives in fast, holds tight. 
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| SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY...AND OTHER FASTENING DEVICES 
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Work speeds up -Hours 
_ | are gained -when you 
- — — get together with a 














a 
PARKER-KALON 
Your men will like to give 

you “9 hours work” in an Change Overnight! No Special Tools Needed ! 

8-hour shift... when they The Parker-Kalon Assembly Engineer will show you 
- accomplish the speed-up that no major production changes are necessary . . . no | 
mn with easily applied Parker- special tools or skilled hands are needed to start | 
ar Kalen Self-tapping Screws! adding hours of production time with Self-tapping | 
e, : Screws immediately! 
d For every workman with an | 
“ ounce of pride likes to make Start Now To Gain Time! | | 

a fastening quick and tight. Mail a description of your assembly to Parker-Kalon | 


Assembly Engineers. They will return it with recom- 
mendations and samples. Or better: let a Parker-Kalon | | 





Every day, in hundreds of plants, large and small, 
time savings of 25% to 50% are made with Parker-Kalon ; . 
ae tare a ; ; Assembly Engineer call at your plant and point out 
Self-tapping Screws which effect a triple saving — they 


simplify assembly . .. save operations ...cut out slow-ups. 


| 

| 

| 
ways of speeding up your assemblies. Parker-Kalon 1} 
Corporation, 198-200 Varick Street, New York. | 


To obtain all the benefits of this simpler, better fasten- 


ing method, get together with a Parker-Kalon Assembly 

Engineer. He is thoroughly familiar with present-day 4 
a, assembly practises on all sorts of products. His recom- PARKE +e ALON 
. mendations will be unbiased because Parker-Kalon 
- makes all types of Self-tapping Screws — both thread- . Se IIIA | 
hat cutting and thread-forming-—for every assembly of Be 

metals and plastics. Besides, he is pledged to recommend 


lon Self-tapping Screws only when they offer a better, more St mn TE SCREWS ! 
ht. economical means of assembly. 


Sheet metal, heavy steel, die castings, plastics . . . no 


matter what material your production uses, the chances 


are 7 out of 10 that a Parker-Kalon Assembly Engineer 





Give the Green Light ° to Defense Assemblies 





2 can help you simplify its design for faster, lower-cost 
assembly with Parker-Kalon Self-tapping Screws! 
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THEY WAVED G 


A motor manufacturer was on the 
*phone. “We're having trouble with 
wavy strips,” he said. “They’re jam- 
ming our presses and damaging our 
dies. Can you help us out?” 

The Armco Service Man could— 
and did! Hurrying to the plant, he 
first made sure his own “skirts” 
were clean by inspecting the supply 
of Armco Electrical Sheets. These 
were exceptionally flat, so he con- 
tinued his investigation in the cus- 
tomer’s factory. 

Here he found the strips were be- 
ing cut on a big squaring shear 
operated by two men. One acted as 
a feeder. the other as a catcher. 


16 


Watching them work, the Armco 
man noticed that each time the 
catcher picked up a strip the metal 
kinked slightly in the center. This 
kink proved to be the cause of the 
trouble at the presses. 

Then the ARMCO man made this 
suggestion: “Why not let these men 
work together as a team, first in 
feeding the shear and then in load- 
ing the strips on a buggy for trans- 
portation to the presses?” This 
worked like a charm: the kinks dis- 


appeared and production again 


od-BYE TO WAVY STRIps 


flowed smoothly and profitably. 

A small matter to cause so much 
trouble, but the ARMCO man’s ex- 
perience and outside viewpoint en- 
abled him to spot the cause and 
suggest a remedy. This saved the 
manufacturer time and money. 
Whenever you have a troublesome 
mechanical or magnetic problem, 
ask us about this valuable Armco 
Service. You'll find our men friend- 
ly, willing, capable. There’s no obli- 
gation. The American Rolling Mill 
Co., 2801 Curtis St., Middletown, O. 


ELECTRICAL MANUFACTURING 












wae \BNEE| 





35 : i i . 

n- | 2 (| =: casdaed eos. 
ie (8 Se geet 
ee 3 

id Ys | ot li Sent! 

he i = | = 3S or 
e\2|> & 

Yy. — | 


ne 
mM, 


CO 


i. 


ill 


















Every item does an excellent job for us. They 
will do the same for you. 
| 


The new sample packet illustrated above | 
contains six colored samples of G-E Varnished 
Tubings with descriptions and a complete 
listing of available sizes. 


. WwW ‘ é manufacturers of electrical equipment in the | 
YW world, we recommend these materials to you. 


G-E Varnished Tubings have an exception- SD COUPE 768 Chae 


ally high factor of flexibility and dielectric =™™ pr ant, eee eee ee ee | 
strength combined with extremely low mois- Section M-112A, Appliance & Merchandise Department, 4 i 
ture absorption. Through a special process, 
they are saturated with high-grade Insulating 


General Electric Company, Bridgeport, Connecticut. j \| 
Varnishes—‘“‘all the way through.”’ 


Sirs: Please send sample packet of G-E Varnished Tubings. 


G-E Varnished Tubings are part of the 
complete line of G-E Insulating Materials, a 
line that has proven outstanding through 
years of exhaustive tests with all kinds of 
electrical equipment. As one of the largest 
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Electricity masters a tough job 
with the Bonnot-Lentz Billeteer 


FOR VICTORY 


TIMKEN 


tapered roller bearings 


Here’s ; 
ation. A 
winding 
brought 
to the 
It’s don 
Fewer | 


ACC 


driven 


at any 
The removal of surface imperfections from steel billets used to be performed entirely by means of peed ; 
hand tools. It was a slow, laborious job. Then along came the Bonnot-Lentz Billeteer to apply ha 
power to billet chipping; increase production; save time; and make men’s work easier. re 


The Bonnot Company has placed no obstacles in the path of power throughout this machine. 
On the contrary, they have made it smoother by installing Timken Tapered Roller Bearings 


wherever power must pass. There are 164 Timken Bearings in the Bonnot Billeteer shown above, 
positioned as follows: 


Roll Drive Shaft ; ° ‘ : 30 Runout Reducer ; ‘ : 3 
Feed Roll Drive ; i ‘ ‘ 4 Elevator Screw Mounting ; lorque 


Runout Roll Drive ‘ ; : 4 Gear Reduction Drive for elevator . the dr 
Feed Rolls. : ; . . ; 48 Tool Drive : : ; : 


Runout Rolls : ‘ : ) ' 48 Screw Drive A ; : ; ; to und 
Feed Reducer : ‘ : ‘ 3 8 Roll Drive 


Like machines of every description the Bonnot-Lentz Billeteer equipped with Timken Bearings Other 
is helping to keep the National Defense Program rolling. ange 


safe s 
THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO - 


Manufacturers of Timken Tapered Roller Bearings for automobiles, motor trucks, LIA 
railroad cars and locomotives and all kinds of industrial machinery; Timken Alloy 1088 | 


Steels and Carbon and Alloy Seamless Tubing; and Timken Rock Bits. SAC TCs Gel 


TAPERED ROLLER BEARINGS 
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Here’s a real test of smooth acceler- a , ra 
ation. Aluminum foil tears so easily in - ; . a 
winding under tension that it must be A 15 hp. V*S Drive on this paper 
brought from a low threading speed winder provides speeds for winding 


to the top operating speed smoothly. paper from 25 to 2150 feet per minute, 
It's done with the Reliance V*S Drive. 


Fewer breaks mean more production. 


RELIANCE 


AC C c L E R AT i O N TO i iT T I E W O fe K , This rayon slasher with Reliance V*S Drive has an 


operating range of 2% to 62% yards per minute. 
Two types of acceleration are possible with the 


V«S Drive. With one, the handle of the speed i 
*| adjuster is returned to zero-speed position. The AN ALL-ELECTRIC | 


driven machine can then be accelerated to the desired speed ADJ USTABLE-SPEED D RIVE | 
at any rate, limited only by the velocity of rotation of the FOR A-C. CIRCUITS | 
peed adjuster handle. The amount of torque developed F 
simply that required to accelerate the load smoothly. SORE SINGS Oe & | 


cy’ /| With the second type of acceleration the motor 


a 
Ah 
> 


| the “start” button is pressed. The inherent 
tharacteristics of the V*S Drive are such that the 
lorque provides smooth acceleration and does not subject Pn 
the driven equipment or the material being processed = 


io undue shock or strain. 


comes up to a pre-set speed automatically when —— 


WITH 
A-C. LINE MOTOR 


Other features which help boost production are: a wide 
ange of operating speeds, quick stopping, reversing, 
sife speeds for threading and inching, convenient control. 


Get Bulletin 310 for details. 
RELIANCE ELECTRIC & ENGINEERING COMPANY 


1088 Ivanhoe Road * ° . Cleveland, Ohio 
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Suddenly -..ay stream of steel 


In this emergency, rapid firing guns, fast flying planes, demand 

corresponding speed and reliability in the production of their 

parts. And here is where the firm that can produce quality 

quickly shows its true worth. Here in Bristol, we’ve spent years 

building quality ...and the equipment to produce it accurately 

and speedily in the form of springs. Here is our line of offense 
for national defense : 


> A Production Line for shipment of springs in large or small 
quantities to meet your production line requirements. 


* A Production Line of heat-treating equipment, batch type 
and continuous, with carefully controlled atmospheres. 


* A Production Mill producing unexcelled cold-rolled spring 


steel. 
* Time-trained craftsmen...whose life calling is springmaking. 


For American Products 
Barnes-made Springs 


and Spring Steel 





WALLACE BARNES CO., BRISTOL, CONN., U.S. A. 


DIVISION OF ASSOCIATED SPRING CORPORATION 
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THE NEW Ozalid Model “B” Whiteprint Machine— 
with printing speeds up to 20 feet per minute—gives you 
faster print production in a medium priced machine . . . a 
machine designed to meet your demand for mass print pro- 
duction at an economical cost! 

In the Model “B” has been incorporated the latest 
improvements in print making, combining exposure and 
dry development in one compact unit to turn out finished 
whiteprints, dry and ready for immediate use, in double 
quick time! Synchronized printing and developing, and 
automatic separation of print from original contribute to 
the speed with which the prints are turned out. 

Distinctive features include a specially designed blow- 
er hook-up, enabling the operator to regulate the tempera- 
ture of the printing cylinder. This permits the operator to 
print, with equal ease, the complete line of Ozalid materials 


from air mail weight paper to heavy acetate foil. There is 


THE NEW 
OZALID 


MODEL “B” 
A 


mW HITEPRINT MACHINE 


FOR FASTER 


PRINT MAKING 


) | 
also front or rear delivery of prints. A fluorescent light | 
illuminates the front print delivery tray and feed board. | 
This light also enables the operator to check prints for | 


correct printing and developing when employing rear 
delivery. 
The Model “B” uses Ozalid’s complete line of standard 
sensitized materials, transparent materials and specialties 
producing positive-type prints. Duplicate originals are made 


just as the whiteprints, requiring no extra equipment. 


sheets and continuous yardage. It occupies only 19 square 


| 

| 

| 
The machine allows the interchangeable use of cut 

i 

1 


feet of floor space—conveniently fits into any drafting | 
room, plant or office—and requires but a single operator. 


With this machine you get an economical, convenient 
| 


| 


and direct way of making positive-type whiteprints. Write to- 
day for detailed literature describing the new Ozalid Model 


“B’—the “fastest” word in dry developed print making! 
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Ozalid in Canada « HUGHES QWENS CO ITM Asnus---! 











...and offers a new motor 
specially designed for Jet Pumps 


Frequently, Westinghouse anticipates needs and pro- 
duces special purpose motors with even more features 
than industry was expecting. 

Born of research, intimate association with industry’s 
special requirements, and 50 years experience building 
20,000,000 small motors—these specials sometimes put 
users far in advance of competition—nearly always 
permit important product improvements. 

One such motor-of-tomorrow is shown here—a specific 
development for jet pump application but suitable 
wherever an end-mounted motor is desirable. Already, 
outstanding makers of pumps, machine tools, and ma- 
terials handling equipment have accepted it for use 
in many products. 


QVE AHEAD, AND 


developed 

HEAD by using gence ments of: 

e special require ann, 

by Westinghou®® al Machines, Gasotn able 
oe sane Domestic and 
(Domestic), 

Cleaners, 


Westinghouse 
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This motor is available in standard 
flange mounting and ball bearing con- 
struction for all ratings in the Westing- 
house 145 and 186 series frames, and 
for rigid foot mounting. 


SMALL 
MOTORS 















Here is a tracing cloth that holds erasure scars at 
a minimum—that won't show water marks or per- 
spiration stains. Now you can have clean tracings, 
in pencil or ink, free from these untidy “ghosts” 
that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable 
new process that defies moisture and gives you an 
unusually durable working surface. You can use 
harder pencils with this improved cloth and get 
sharper lines with less tendency to smudge. Even 
6H lines show clearly, and reproduce sharply! 
Erasing does not mar the drawing surface; erased 


pery ERASURE- GHOSTS 


with this new tracing cloth 








areas take pencil smoothly—and ink without 

feathering. Its new white color and increased 

transparency give you excellent drawing contrast 

and produce strong blueprints. | 
Let PHOENIX prove its virtues on your own | 

drawing board. See your K&E dealer, or write 

for a generous working sample and an illustrated 

brochure. 


EST. 1867 


KEUFFEL & ESSER CO. 
NEW YORK - HOBOKEN, N. J. 
CHICAGO - ST. LOUIS - SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 
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PHOENIX DEFIES 
MOISTURE GHOSTS 


‘piration and water splashes 
dinary tracing cloth create 
&5osts"’ which reproduce on 
blueprints. PHOENIX Tracing 
Cloch withstands actual immer- 
s10n in water for fully 10 min- 
utes atatime! Perspiration and 
Water marks will not stain it! 
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PHOENIX LESSENS 
SMUDGE GHOSTS 


The new improved surface of 
PHOENIX Tracing Cloth per- 
mits you to use harder pencils 
(5H and 6H) and to get 
sharper lines with less ten- 
dency to smudge. 

Result: Cleaner tracings and 
blueprints. 





PHOENIX REDUCES 
ERASURE GHOSTS 


Ordinary tracing cloths be« 
come scarred when erased... 
erased spots produce ghosts 
on blueprints. 

PHOENIX has a durable 
drawing surface that reduces 
working scars to a minimum. 











REG. U.S. PAT. OFF. 


for pencil and ink 





TRACING CLOTH 
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BRO 


NZE BUSHINGS > BEARINGS 
PRECISION BRONZE BAR 





@ Everywhere in America today Bunting 
Bronze Standardized Bearings and Tubular 
and Solid Bearing Bronze Bars are instantly 
obtainable from stock. Bunting warehouses 
in all principal cities serve Bunting whole- 
salers in practically all cities. These Bunting 
Bearings fit all applications in standard 
machine tools, industrial machinery, and in 
electric motors using sleeve-type bearings. 
These bearings can easily be engineered to 
meet many special requirements. Ask your 
wholesaler or write for catalog. The Bunting 
Bress & Bronze Company, Toledo, Ohio. 
Warehouses in All Principal Cities. 


S + BABBITT METALS 


ELECTRICAL MANUFACTURING 
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INSTRUMENT MAKERS 


prefer AlSiMag 


Instrument makers are most 
exacting in the selection of ma- 
terials for instruments. They 
realize that performance is 
vitally affected by the mate- 
rials. No wonder that for non- 
metallic parts, and ceramic 
materials in particular, they 
specify AlSiMag technical ce- 
ramics. In doing so, they get: 

1. Ceramics custom made to 
their specifications. 

2. Ceramics to close tolerances 

for economical assembly. 

3. Ceramics of defined physical 
roperties selected from a 
ist of standard “bodies” not 

found anywhere else in such 
great variety. Send for list. 

4. Ceramics produced by en- 

gineers whose only purpose 
is continued improvement. 


Trede Mark Reg. U.S, Pet. Off. 


AMERICAN LAVA CORPORATION * CHATTANOOGA - TENNESSEE 


CHICAGO » CLEVELAND +» NEW YORK ~ ST. LOUIS » LOS ANGELES + SAN FRANCISCO + BOSTON + PHILADELPHIA » WASHINGTON DC 


I 
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We know you wish a day had fort 
hours. 
But we also know you 
suggestion on cutting produ 


aches. So here are facts © 


special-built motors. 

First of all, o special motor simplifies 

production. Since it is puilt for your product 
exclusively: it can eliminate all extra parts 

troubles. 

al Lelan 


"I listen to a real 
ction head- 


bout Leland 


d motor can step 
que, unusual 
ed, greater 
horsepower > °° e and more are 
.. are actually being obtained 
rers using Leland 


by scores of manufactu 
s cial-built motors. 


Ask Leland engineers to 
cooperate with you. The 
quickest way to reach 
them is by telephone. 


THE LEL 
COMPANY, Dayton, Oh 
Offices in All Principal 
Territories 
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TELL IT TO THE JUDGE 





AND THE ANSWER WILL BE 


SHAWMUT 





RENEWABLE FUSES 


because they end production delays from 
inefficient fusing. The simplest, sturdiest, 
and most serviceable time-lag fuses made; 
the quickest and easiest to renew. The 


most economical to use, the most efficient 
in operation and protection. 

Shawmut is the word for fuses; it has been 
made so by a superiority in engineering 
skill and craftsmanship devoted exclusively 
to electrical protective devices for nearly 
half a century. Shawmut renewal links are 
also in a class by themselves; they are uni- 
form in thickness throughout their length, 
give correct time-lag without the use of 
welded plates, are the handiest and fastest 
to remove or insert. Ask your dealer or 
write for our Bulletin 400. 





THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


FUSE MAKERS SINCE 1893 
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FRACTIONAL HORSEPOWER 


























Precision performance marks a champion of the 
ski-ways. And precision performance has made 
Dumore motors the champions of extra “Power 
Hours”. On business machines ... surgical and 
scientific instruments ... household appliances... 
electric tools . . . delicate aircraft controls . . 

wherever packaged power is needed for maximum 
performance with minimum size and weight, you'll 
find Dumore fractional horsepower motors setting 
records. Why not put a champion to work on your 
own power problem? A letter to Dumore engi- 
neers gets the right answer. There’s no obligation. 


THE DUMORE CO., Dept 101-L, Racine, Wis. 


SPECIFICATIONS 
FOR TYPE E2X MOTOR 


Voltage, 12 or 24; h.p. output, 1/30; 
r.p.m., 7500; continuous duty; explo- 
sion-proof; varying speed; weight, 2 
Ibs. 2 oz., bearings, grease-sealed ball. 
Conforms to Air Corps specifications. 
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from the Original by Allen Houser, Grandson of Geronimo 


Home from the wars..! Live outfit..? Dead Injun..? 
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TODAY . . . Government approved Relays by Guardian can help you speed 
production, cut costs, prevent rejects, meet deliveries on that new Defense 
Contract . . . on non-defense work Guardian helps you eliminate critical 
materials and machine time by supplying compact electrical controls. And, | 
remember. . .*7,146 stock parts go a long way toward avoiding die charges. 


*Inventory Count Jan. 1, 1941 


r TOMORROW .. . it may be too late to make improvements to meet fiercely 

d competitive markets when the last gun sounds the end of defense demands. | 
Realize that your future earnings must sustain increased capacity . . . that | 
complete electrical control cuts manufacturing and operating costs .. . 


» | IRELAWS by cuarpian... 


Are you redesigning now with these future markets in mind? Here, at 





Guardian—methods—circuits—controls—and a versatile engineering de- SeitesGtbetetiien tien 


partment are ready to help you. You know your problem. 99 times out of a Saladin eee 
ducti ities for th 
be hundred we know the answer. Ask us—NOW! O'S. Signal Corps. Soe 


FR E Fr — Initial Your Letterhead for New 1941 Catalog “‘M’’. Write 


GUARDIAN ELECTRIC | 


1627 West Walnut Street Chicago, Illinois 
LARGEST LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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Weave motors may be broadly divided into 
three general classes: polyphase, single-phase, and 
direct-current. The following outline shows the var- 
ious subdivisions and the Wagner type letters which 
apply to them. 


1. Polyphase 
A. Squirrel-Cage Rotor 
1. Low resistance Type RP-1 
2. High reactance Type RP-5 
3. High resistance Type RP-6, RP-7 
B. Wound Rotor 
i. Low resistance Type RS 
2. High resistance Type RT 
3. Synchronous Type RN 
2. Single-Phase 
A. Wound Rotor 
1. Repulsion start Type RA 
2. Repulsion-induction Type RG 
B. Squirrel-Cage Rotor 
1. Capacitor-start Type RK 
2. Split-Phase-start Type RB 
3. Direct-Current 
A. Wound Rotor 
1. Compound-Wound Type RD 


Polyphase Squirrel-Cage Low-Resistance (1/6 to 400-hp) 
Because of its simplicity, rugged construction, and 
low cost the RP-1 motor is the most popular type 
used in industrial plants. It has sufficient starting- 
torque for operating machine tools, fans and blow- 
ers, centrifugal pumps, some types of compressors, 
and many other kinds of machinery. 


Polyphase Squirrel-Cage High-Reactance (1-1/2 to 125-hp) 

Some applications require motors of higher starting- 
torque than obtainable in RP-1 motors. Typical 
examples are crushers, plunger pumps, belt con- 
veyors starting under load, large air compressors, 
large refrigerating machinery, mixers, etc. For such 
applications Wagner builds a high starting-torque 
motor with high-reactance rotor, known as type RP-5. 








Polyphase Squirrel-Cage High-Resistance (1/2 to 150-hp) 

The motors discussed thus far are not suitable for 
operating machines having heavy flywheels because 
these motors will not permit the flywheels to deliver 
enough of their stored energy during the punching 
or drawing operation. For these applications Wag- 
ner builds RP-6 motors with high-resistance rotors. 
During the working part of the cycle, the motor 
speed drops considerably and allows the flywheel to 
do its work. High-resistance rotors are also used in 
RP-7 (1 to 50-hp) elevator motors, which are used 
on low-speed elevators, hoists, dumb waiters, etc. 


Polyphase Wound-Rotor Low-Resistance (1 to 250-hp) 

There are two reasons for the existence and applica- 
tion of motors of the Wagner type RS. First, since 
the rotor winding is connected to slip-rings making 
it easy to connect a high external resistance in the 
rotor circuit, it is possible to obtain extremely low 
starting-currents without impairing the running 
performance. Second, by introducing resistance in 
the rotor circuit of an RS motor it is possible to 
obtain speeds from 50 to 97% of synchronous speed. 
This method of speed control is satisfactory when the 
load is constant. For obtaining different speeds on 
applications where the load varies, Wagner recom- 
mends the use of polyphase squirrel-cage multi- 
speed motors, type MRP, which may be obtained 
with two, three, or four speeds. 


Polyphase Wound-Rotor High-Resistance (40 to 100-hp) 

The air-conditioning industry sometimes requires 
motors which must have higher starting-torques 
and lower starting-currents than can be obtained in 
good squirrel-cage motors. For such applications 
the Wagner RT motor was developed. The char- 
acteristics of unusually high starting-torque and 
exceptionally low starting-current are accomplished 
by using a high-resistance secondary winding which 
is permanently short-circuited. 


Polyphase Wound-Rotor Synchronous (7-1/2 to 200-hp) 

Wagner Synchronous ‘‘Fynn-Weichsel’’ motors, type 
RN, differ from conventional synchronous motors in 
that they have starting characteristics like RS motors, 


50 YEARS OF SERVICE 


This year Wagner cele- 
brates its fiftieth year of 
service to industry and 
the home—as a manufac- 
turer of motors, trans- 
formers, and fans of the 
highest quality. 





do not have separate exciters, and have simple start- 
ing devices. The RN motor is the ideal motor to 
install where power factor needs correction because 
it not only improves the power factor but also han- 
dies the toughest job to be found. 


Single-Phase Wound-Rotor Repulsion-Start (1/8 to 15-hp) 

For single-phase circuits there is no better motor 
than the Wagner RA repulsion-start induction motor, 
which starts as a repulsion motor with high starting- 
torque and low starting-current, and, upon approach- 
ing operating speed, is automatically converted into 
an induction motor. With few exceptions, if single- 
phase current is involved, the RA motor is the 
logical choice. 


Single-Phase Wound-Rotor Repulsion-Induction (1 to 5-hp) 
Filling-station compressors are often operated in 
cold locations under weather conditions which con- 
geal the oil in the compressor crankcase and may 
increase the load until it is double its normal value. 
For such applications Wagner produced the RG 
motor which is a brush-riding machine with a 
squirrel-cage to limit the idle speed. This type of 
motor will carry any load which it can start and is 
ideal for filling-station compressor applications. 


Single-Phase Squirrel-Cage-Rotor Capacitor-Start (1/6 to 1-hp) 
In order to meet a competitive situation Wagner 
builds the RK motor, which is a capacitor-start 
induction machine. 


Single-Phase Squirrel-Cage-Rotor Split-Phase-Start (1 /20to 1 /3-hp) 
The cheapest type of single-phase motor is the RB 
split-phase machine. It is recommended for appli- 
cations where the starting duty is light and the 
period of acceleration is short. The RB-5 (1/6, 1/4 
and 1/3-hp) is a special service motor intended for 
washing machines, mangles, etc., which operate 
only for a short period of time at infrequent inter- 
vals. The RB-5 motor should not be used on jobs 
which operate continuously. 


Direct-Current Wound-Rotor Compound-Wound (1/6 to 3-hp) 


Wagner also builds direct-current type RD motors, 
which are still required in some locations. 


Send for Bulletins MU-177, MU-179, 
MU -182 dedcribiang WAGNER Motors 


M41-30 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 
MOTORS + TRANSFORMERS + FANS «- BRAKES 
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USE THIS GREAT FUND OF 
PLASTICS EXPERIENCE 


in meeting rigid government and 


industrial specifications 


UTILIZE KNOWLEDGE AND EXPERIENCE OF BAKELITE PLASTICS HEADQUARTERS 
BASED ON MANY YEARS’ CO-OPERATION WITH INDUSTRY AND GOVERNMENT 





1 MANY YEARS’ EXPERIENCE: Many plants 
are today employing plastics for essential 
items. To these concerns, Bakelite Plastics 
Headquarters offers its assistance in meet- 
ing exacting government and industrial 
standards and specifications. Plastics Head- 
quarters is well qualified to help engineer- 
ing groups in finding the answers to such 
important questions as the right plastic to 
use and the correct method of fabrication. 


4 LABORATORY AND TESTING FACILITIES: 
Whether manufacturers wish to improve 
production methods, or seek ways and 
means of testing plastic products to deter- 
mine their fitness for service, they may 
obtain the full co-operation of the Bakelite 
Development Laboratories. The services of 
technologists are also available for improv- 
ing existing plastic products or developing 
new formulas for specialized applications. 





2 FIELD SERVICE REPRESENTATIVES: To as- 
sist manufacturers in using plastics cor- 
rectly, Bakelite Plastics Headquarters 
maintains a staff of Field Service Repre- 
sentatives. These men are plastics special- 
ists. Long years of experience qualify them 
to study conditions prevailing in an indi- 
vidual plant, and determine how existing 
equipment and personnel can be used most 
effectively to obtain the desired results. 


5 HUNDREDS OF “BAKELITE” PLASTICS: 
The large number of BAKELITE materials 
available enables manufacturers to select 
the proper plastic for each application. 
These include Phenolic, Urea, Cellulose- 
Acetate, and Polystyrene molding materials; 
laminating varnishes; cast resins; oil-sol- 
uble resins; plybond adhesives ; air-drying 
and heat-reactive coatings; bonding resins; 





3 ADVISORY TECHNICAL STAFF: By inves- 
tigation, study, and analysis of a specific 
plastics application, the Bakelite Advisory 
Technical Staff is often able to offer ideas 
and suggestions that will simplify design, 
speed production, cut costs, and improve 
product performance. It welcomes the op- 
portunity to submit recommendations that 
will assure the many savings which the use 
of plastics makes possible. 








6 PRINTED LITERATURE: Helpful technical 
booklets containing detailed information 
on BAKELITE Plastics are available with- 
out charge. These booklets cover such sub- 
jects as BAKELITE molding materials; heat- 
reactive varnishes for making laminated 
plastic materials; cast resins; oil-soluble 
resins for paints and varnishes; plywood 
bonding materials; and other types for spe- 
cific industrial needs. 


BAKELITE CORPORATION, 30 EAST 42Np STREET, NEW YORK, N.Y. 
Unit of Union Carbide and Carbon Corporation 


BAKE 


TRADE MARK 


The word “Bokelite” ond the 
identifying products 


PLASTICS 


B 
oo 


LITE 


Symbol ore registered tode-morks 
of Bohelite Corporation 


HEADQUARTERS 


impregnating and 


* 


calendering materials. 
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NOW YOU CAN... 


V SIMPLIFY VARNISH TREATMENT 

V SAVE SPACE 

V WIND COILS EASILY 

V GET MORE FEET OF WIRE PER POUND 


These are fundamental improvements and 
advantages not available before in one 
insulation. aa: 








ORMEX wire represents a basic improve- 
ment, an entirely new principle of coil 
insulation; that is, we put the insulation where 
it belongs—one covering, on the wire itself. 


The Old Way 


Separate wraps, treatments, bonding and mul- 
tiple layers to do separate jobs—that was the 
old concept of insulation. The initial insulation, 
generally enamel, was satisfactory electrically 
but lacked physical strength. When other layers 
or treatments were added, they frequently 
detracted from the properties of the primary 



























insulation or were themselves weak 


in some respect. Bonding varnish 
at a M FX sometimes attacked the enamel film, 
y custome coached | weakening its electrical strength or 


electric motor ad 4 with bat e resistance. And if the enamel film were 

“phis at ' made resistant to the solvents in good | 
als; : e had a har > wi A PRODUCT treating varnish, then it lost the 
sol- ca h d OF G-E property of good resistance to heat | 
RESEARCH and tension. Such are the common 
difficulties in following the old con- 
cept of coil insulation. 
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THE WIRE FOR ALL-ROUND STRENGTH 


Formex wire provides the best all- 
i ; ; 
ar a round electrical and physical prop- 
erties. It is easy to install and is long- 
lasting. To any manufacturer who is 





Insulation There! 


This clipping refers to 
Formex wire: The item 


appeared in a recent article considering the use of Formex magnet 
in “The American Maga- . 2 e 

zine” and “Reader's wire, we offer the advisory service of 
Digest.”” 11 was written by : as a 
Dr W. D. Coolidge, Di. our magnet wire specialists and engi 
rector of the G-E Research neers. Just write the nearest G-E 
Laboratory. 


office, or General Electric Company, 
Schenectady, N. Y. 
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| LOCK WASHER IS FREE TO ROTATE 
me VD yy ae). a 





Now available through the following 
leading Fastening Manufacturers 


AMERICAN SCREW COMPANY 
PROVIDENCE, RHODE ISLAND 


CHANDLER PRODUCTS CORPORATION 
CLEVELAND, OHIO 


CONTINENTAL SCREW COMPANY 
NEW BEDFORD, MASSACHUSETTS 


RELIANCE SPRING WASHER DIVISION 


EATON MANUFACTURING COMPANY 
MASSILLON, OHIO 


THE LAMSON & SESSIONS CO. 
CLEVELAND, OHIO 





No Time Wasted 
Doing This! 





No Dropped 
Lock Washers! 


THE NATIONAL SCREW & MFG. CO. 
CLEVELAND, OHIO 


PHEOLL MANUFACTURING CO. 
CHICAGO, ILLINOIS 


SCOVILL MANUFACTURING COMPANY 
WATERBURY, CONNECTICUT 


SHAKEPROOF Inc. 
CHICAGO, ILLINOIS 


THE STEEL COMPANY OF CANADA, LTD. 
HAMILTON, ONTARIO, CANADA 
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TREE E CE 





Faster — Smoother 
Assembly! 


LICENSOR 


Le aE WORKS...... Chicago 
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ELECTRICAL MANUFACTURING 





We elevated research, plus 
the experience accumulated in 
over 37 years of manufacturing sili- 
con steel sheets, enables us to offer 
to manufacturers of electrical equip- 
ment sheets having the right physical 
and electrical properties. lo meet our 
own exacting standards U-S-S Elec- 
trical Steel Sheets must have the 
following: 

UNIFORM SHEET THICKNESS——an aid to uni- 


form and compact stacking of laminations 
to give a good space factor. 


GOOD PUNCHING QUALITY — sheets must 
have the right ductility for clean, easy 
punching. This speeds production and pro- 
longs the life of dies. 


CORE LOSS—each lift of sheets is laboratory 
tested for core loss. Uniform production 
methods assure consistently low core 
losses, a feature of value in the efficiency 
and uniform quality of electrical apparatus. 


U-S-S ELECTRICAL STEEL 
SHEETS are supplied in ten stand- 
ard grades in various gages. This 
wide variety permits selection of the 


sheet with the particular qualities 


best suited to vour needs. 

In addition, Carnegie-Illinois offers 
manufacturers of electrical equip- 
ment the services of a trained staff of 
electrical sheet specialists. These men 
are prepared to lend any possible 
assistance in your problems with 
electrical sheets, without any obliga- 
tion to you. Many manufacturers 
have found this practical service of 
considerable value.Why not call Car- 
negie-[llinois on your next problem 
involving the use of electrical sheets? 


UsS:S ELECTRICAL STEEL SHEETS 


for motors, generators and transformers 
CARNEGIE-ILLINOIS 


STEEL 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors Scully Steel 


United States Steel Export Company, New York 


CORPORATION 


Products Company, Chicago, Warehouse Distributors 
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No substitute is necessary for 





PORCELAIN INSULATION! 


Se Ree 


RMU ea 


Se a 


Porcelain i4 all-around protection 
against arcing and high heat 


@ Design-engineers and manufacturers of elec- 
trically operated machines, appliances and equip- 
ment will do well to acquaint themselves—if they 
have not already done so—with improved por- 
celain insulation materials now available to the 
industry. 

Advantages have multiplied — increased re- 
sistance to thermal shock, to disintegration, to 
corrosion and to effects of most acids. Greater 
uniformity of product permits an even greater 
variety of bodies and more 
rigid adherence to specific re- ‘Y 
quirements. = ae 


ALKAL AND 
aco TANT 


It will pay you to check up = 
on the merits of porcelain in- Z 
sulation today. See why = tase. sea an 
“earth's materials turned back les es 
to rock” will effect new econ- \ ye a 

- J 


omies and efficiencies. umiForm 


FUME RESISTANT 


BY THE FOLLOWING MEMBERS OF THE 


SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


The Akron Porcelain Co. 
The Colonial Insulator Co. 
Ilinois Electric Porcelain Co 


Imperial Procelain Works, Inc. 





Knox Porcelain Corp. alee ol mdeol- lat eee 
The Louthan Manufacturing Co Square D Company 
National Porcelain Company The Star Porcelain Co. 


New Jersey Porcelain Co. The Universal Clay Products Co. 
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HOW LONG SHOULD A CORD SET BE? 


(A New Answer in the Light of Present-day Restrictions) 


General Electric Accessory Equipment engineers have always advocated cord sets long 
enough for the convenient use of the appliances to which they are attached. In 
terms of user satisfaction and increased sales appeal, this answer has been logical and fair. 


Today, however, the production of portable cords for non-defense requirements is sub- 
stantially restricted, and sensible conservation is indicated. To realize necessary savings 
and provide for the largest possible number of appliances for domestic consumption, we 
suggest using minimum-length cord sets until production restrictions are removed. 


This plan will permit the manufacture of more appliances for domestic use and, where cord 
is a limiting factor, it will permit you to serve a broader market and satisfy more customers. 


WHAT IS “MINIMUM LENGTH” 
FOR YOUR PRODUCT? 


We suggest the following “minimum length” ‘...... 










cord sets for your consideration: ~E Cc oO g D § E TS 
APPROXIMATE SUGGESTED SS 
PRODUCT PRESENT LENGTH MINIMUM - 
atte 
Vacuum Cleaners ja csc S€tS you * What length ¢ 
Protected wi , be Sure the Ord 
Electric Clocks és anaes ste 7 OE thal nate 3 Rubbe, Ith G.F M Ide. re 
Relj 8S a “On 
ok 524 bore cs San Tao erased ales 5 e eo seu n Strain 
sist e 
Refrigerators... , Bee. Pee 3 Serve sista kage they — 
(Outside of box) will, ae rotec; aan 
NIE 407406 bw nas oe 8 2 ee eee oe 4 AG. o 
re oO 
Heating Appliances...... 7.............. 4 yong sentative is oaaa Equipment: 
(Other than flat irons) furnj aa Ss requir., to ISCuss 
all Ga helpful infers and 
At present the only alternative to curtail- to Sect ces Denes On 
10 b : 
ment in length is reduction in the number and Mer a A Ate 
e 
of cord sets available for non-defense uses. wneral Electric Ce Bepettment 
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Engineers and technicians from 
many of America’s most prominent 
companies say we give new meaning 
to the word perfection. By intense 
specialization Lewyt has evolved 
peculiar skills and advanced tech- 
niques for using simple forms and 
inexpensive tooling; for fabricating 
many different types of products 
heretofore made with expensive dies. 
Production economies worth thou- 
sands of dollars are in store for you 
by having your product “fabricated 
by Lewyt.” 


| METAL PRODUCTS MFG. CO., INC. 


UE BROOKLYN, N.Y. 
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% The extensive range of Ohmite types and 
sizes makes possible an almost endless variety 
of regular or special resistors to meet every 
need. Core sizes range from 2-1/2” diameter 
by 20” long to 5/16” diameter by 1” long, and 
are available with standard or special wind- 
ings, terminals and other features. 

You can often save time and cost by find- 
ing the resistor you need in the many Ohmite 
stock units. In urusual applications, the spec- 
ialized experience of Ohmite Engineers is 
very helpful. 

Ohmite Vitreous Enameled Resistcrs have 
proved their ability to give long, trouble-free 
service under the most critical conditions in 
every climate from the arctic to the tropics. 

That’s why they are so widely specified in 
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Industry and National Defense — for indus- 
trial, aviation, radio, electronic and scientific 
applications. With greatly increased plant and 
production capacity, everything possible is 
being done to meet today’s emergency needs. 


SEND FOR 96-PAGE 
CATALOG 40 
This unusual Catalog and 
Engineering Manuzl No. 40 
is a complete, helpful guide 
to the selection of Resistors, 
Rheostats and Tap Switches. 
Write on company letter- 
head for your copy today. 


OHMITE MANUFACTURING COMPANY 
4805 Flournoy Street, Chicago, Illinois, U.S.A. 
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Number Ten of a series 
on * How to Select a Small 
Motor for your Machine’ 


In most electric motor applications, the 
speed of the motor is too high for direct 
connection to the machine. Therefore, 
some form of speed reducer is needed. 
The four most common systems of speed 
reduction are: belt, chain, friction, and 
gear drives. Because of space limitation 
and the necessity for positive reduction, 
only gear reduction is practicable with 
small motors. Space is at a premium, 
and gearing is the only method which 
can provide a large positive reduction 
in a very small space. 
Worm Gearing Most Suitable 

Worm gears are the most commonly 
used for speed reducers of fractional 
horsepower motors, because they make 
available a wide range of gear ratios and 
great speed reduction in small space. 


BODINE BUILDS EVERY TYPE 
OF FRACTIONAL HORSEPOWER MOTOR 


Bodinespeed-reducermotorsare listed 
in over 1600 different standard speci- 
fications, using split-phase, shaded 
pole, capacitor, synchronous, and 
polyphase induction a-c motors; and 
series, shunt, and compound d-c motors. 
They are furnished with or without 
speed reducers, governors, and other 
special features. Bodine standard 
motors therefore meet the requirements 
of most “‘special’’ applications. Their 
precision manufacture assures quiet, 
reliable motor drive with long life. 


Ratings ¢ 1/2000 to 1/6 hp 
oy 
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Application Data 
on SPEED REDUCERS 











Cutaway view of double worm gear reduction on Bodine Type V-10R motor. 


They provide smooth, noiseless opera- 
tion with a minimum of back-lash. 
Thrust load on the driving worm is easily 
absorbed by a suitable motor bearing. 
No thrust pressure is transmitted to the 
machine. 

Standard worm gear speed reducers on 
fractional horsepower motors are avail- 
able over a wide range of speeds. Ratios 
of 6:1 up to 1120:1 are common. To 
reach the higher ratios, a double reduc- 
tion is necessary. Higher or lower ratios 
may be had with special designs, but it 
is usually advisable to use a standard 
ratio if possible. 

Worm gear reducers are non-reversible; 
that is, turning the slow speed shaft will 


Bodine has over 
1600 different speed- 
reducer motors 
to select from 





not rotate the motor shaft. This is an 
inherent characteristic of worm gearing 
and must be kept in mind in applying 
worm gear reduction. 


Limitations 

Care must be taken to see that loads 
of high inertia are not directly coupled 
to the drive shaft. The momentum of the 
load during starting or stopping may de- 
liver a severe shock to the gears, damag- 
ing or even breaking them. For the same 
reason, loads which are likely to lock 
may cause trouble. Since the driven 
shaft turns slowly, it may appear to do 
no harm to stop it completely while the 
motor is running, but the resulting tre- 
mendous torque built up in the gears will 
do great damage to them. If such stop- 
pages are likely to occur, some form of 
safety clutch or shear pin between the 
drive shaft and load is recommended. 

To prevent excessive wear, motor 
speed reducers should be applied so that 
the high point in a varying load cycle will 
not recur on the same tooth of the gear. 
If this is permitted, uneven wear and 
greatly reduced gear life is the result. 


Any type Bodine Motor can be supplied with SPEED REDUCER 
BODINE ELECTRIC COMPANY « 2256 W. OHIO ST., CHICAGO 
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PRE-FORMED, PRE-FINISHED METALS SAVE MATERIALS AND 


LABOR 
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Relatively new-comers, these aids meet — welcomes. 
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How Edison General Electric Appliance stepped up an engineering-design. 
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TO APPEAR IN 


Which Resistance Wire Alloy? To 
keep in production, the alert maker of 
products in which electrically-generated 
heat is a sought-after performance need 
must find some new ways of engineering 
his peace-time goods and may find newer 
ways to be advantageous in some defense 
_and semi-defense ones. 


Selector-Type Switches. With many 
forms, types, principles and capacities 
from which to choose the alert engineer- 


F _ designer reviews the whole field before 


completing his specification program. 


LATER ISSUES 


Spray Painting As An Opportunity. 
Because of the quality, speed, economy 
and lasting characteristics of the results, 
many jobs are today spray-finished ones. 
A guide to the field of application aids 
and their most effective use. 


Circuit Protective Methods. One of 
the most fundamental necessities—that of 
insuring the product or its parts against 
self-destruction, under unusual conditions 

today’s methods are better than yester- 
day’s and defense work has stepped-up 
progress, too. 
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Outstanding among clearly-discernible trends, arising from War’s 
needs, is the evolution of the truly automatic, production machine. 
Such complete, electrically-energized products are now well estab- 
lished in many parts-fabrication groups and lines and more (as 
well as further improved ones) are certainly on the way. 


AN Satisfactory automatic machines (sometimes they are really 
: groups of units) must not only carry out pre-assigned tasks but 
( must protect themselves against the unusual (in terms of work being 
Ne done and conditions under which effected) as well as undeviatingly 
Zin align themselves with specific standards of performance. To put 
' it another way, they must de more in long-sustained cutput than 
can the most skillful operator. Today’s production tools are 
-E automatic, not because of a desire on the part of engineers, designers 
in or manufacturers and producers to minimize the number of workers 
required; but because the only way to secure results, in kind, in 

AWA volume, and with full conservation of materials and elimination 
— of rejects, is to do so automatically, undeviatingly, consistently 
nc and, wherever possible, economically. 


There is nothing much more costly than the tooling-up process 
that leads to volume production; and, the more automatic the 
a facilities the more costly the job. Yet that is the trend of the day 

cL C and electrical ways are making possible that which has, heretofore, 


rR 7 been but an engineer’s dream. 
oe 
S It is a most remarkable tribute to the effective research and 
: development work previously done and sustainedly continued by 

) y the various suppliers of essential materials, electrical and me- 
Pt chanical parts, drives, controls, equipment, finishes, etc., that their 

components have been found adaptable to the tasks demanded 
ULL of them in these great fully-mechanized production ventures. 
ATES 

= The cover of this number of ELECTRICAL MANUFACTURING 
illustrates a set-up in one series of machining operations upon the 
lew Jersey cylinder head castings of air-cooled, aircraft motors. The text 
(I n¢ upon pages 62 and 63 amplifies considerably upon this accomplish- 
aN /Kes ment. Within the Seventh Annual ELECTRICAL MANUFAC- 
sf Z\ TURING October Product Design Number were various indications 
>a “anh of just this same sort of thinking and achievement and readers 
FANC might well re-peruse last month’s issue with that thought in mind. 
2 There will be many future emphases upon this theme. 
py < 
i The automatic machine is here because it offers a better way. 
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SECTION TELESCOPING 
aluminum extrusions offer both reduction of machin- 


ing and simplification of assembly. B—While these conservation of manpower. Two factors which add up 
typical sections are obtainable in welded steel tubing. to a total of increased efficiency of product construction, 





XTRUDED metals can be obtained in a wide 
variety of cross sections, permitting the metal to 


To bring about such increased efficiency as may enable 
the product maker to carry on, leads logically to the 
specification, where advantageous, of various pre- 
fabricated, pre-formed and pre-finished parts. 

Metals of various kinds are made available in pre- 
formed shapes. The extrusion process is extremely suc- 
cessful in the production of parts of aluminum and of 
copper alloys. Unfortunately, aluminum extrusions 
cannot be counted upon for unrestricted availability at 
present and alloys of some compositions may be hard to 
obtain. Other alloys can be obtained. For defense 


NDER present restrictions and shortages of 

material and labor, conservation of materials 

and efficiency of production far greater than 
those heretofore achieved are demanded of all industry ; 
particularly in consumer goods. 

The emergency program is absorbing the best of the 
machinists, especially those capable of such fine work 
as the making of dies, punches and forming tools, so 
that the labor involved in the construction of any prod- 


work, or for use after the duration of emergency con- 


. nny ; “2 2 « re 70a ' c] 2c e.e ° ° » *s ° ° 
uct may be reduced, advantageously, to its simplest ditions, extrusions will prove of increasing value in 


product construction. 


factor. This situation imposes upon the engineer- 


designer various problems which he has not previously A simple illustration of the use of an extruded section 


may be found in the manufacture of the hinge butt. 
Metal, in this case a copper alloy, is extruded in a 
continuous rod of the contour of the butt. The hole 
for the pin is then drilled, slots for the corresponding 


had to consider, certainly not to the present degree, but 
to which he must give increased attention that produc- 
tion may continue. 

In the case of shortage of some of the vital materials, 
a representative of one of the leading makers of elec- 
trically-energized products has tersely sized up the sit- 
uation as follows: “The job isn’t simple. We can’t 
make substitutions which require additional machining, 
because of machine tool shortage. We can’t make sub- 
stitutions requiring much die work, for experienced die 
makers are needed for defense. We must be careful in 
our choice of substitutes, for many materials are re- 
stricted to defense production. And of course we can’t 
jeopardize the quality standards of our products.” 

Those products most adversely affected are, of course, 
the ones used for strictly non-defense purposes. Prod- 
ucts which have a greater or less defense value will be 
freed accordingly. But in the manufacture of any type 
of product, the dominating watchword for the present 
must be conservation. Conservation of materials and 


RESSINGS offer a rather special case. These are of 

aluminum and lead to efficient production for their 

specifiers through reduced assembly and finishing 
Operations, 
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Save Materials And Labor 


half hinge are milled, the screw holes drilled and reamed 
and the bar cut to the desired lengths to form the com- 


plete hinge. A study of this section readily shows the 
saving in both labor and material over the shaping of 
the butts by milling from a square bar. A similar ex- 


ample is shown by the padlock section which is extruded 
in its final contour, then cut to length, drilled and 
fitted with the works. 





Today, when every extra bit of efficiency 
in the use of materials counts as never 
before, is the time when pre-worked metals 
(upon which the maker of complete elec- 
trically-energized products must spend the 


The use of die castings is greatly limited by the 
shortage of die makers so that such die cast elements as 
would require new dies are practically out of consid- 
eration. Many useful and usable shapes may be drawn 
from seamless tubing, or from strip, as replacements 
for die cast elements. Lockseam and welded tubing, 
which isyobtainable in a wide variety of shapes, may 
also be employed for frame construction. 

Normally, drawn tubings of the various shapes may 
be obtained in a variety of metals, such as copper, red 
brass, leaded brass, and vamtous alloys. At present the 
product maker must limit his demands to such metals 
and alloys as are obtainable and this choice will prob- 
ably vary from time to time. If the maker of the drawn 
sections is provided with complete information as to the 
shapes required, and the exact purpose for which they 
will be employed, it is most likely that some composi- 
tion will be found available and, when shape only is to 
be considered, it will make but little difference what 


metal is employed. When conditions of use set up cer- 


tain “musts,” such as resistance to acid corrosion, 
weather, salt water and similar adverse conditions, the 
problem becomes more complicated as there is always a 
possibility that the particular composition which has 
been developed to best meet the conditions will not be 
immediately available ard the user will have to make 
the best of what can be obtained. 





minimum of time and effort) come into 
their own. Whether for defense, semi- 
defense or peace-time goods the lessons, 
and opportunities, are essentially valid. 
An impartial review of some potentialities. 





In the matter of shape, past practice has been for 
the product maker to design any particular section he 
desired. The metal manufacturer would then make the 
required dies to correspond with this section and, after 
charging the customer for the dies, would hold them 
for his exclusive use on future orders. Under present 
conditions, this practice must be largely discontinued 
because of the shortage of tool makers as caused by the 
defense program. The metal makers however will usu- 
ally have certain sections which are drawn or shaped 
from dies which are their own property from which 


[TDRAWN strip metal (A) offers an opportunity to 

the resourceful engineer-designer. Here are some 
typical shapes. Lock-seam tubing (B) is another re- 
course for the hard-pressed. Some typical sections are 
shown above and may be identified as: (1) square B, 
2) triple corrugated, (3) Colonial light, (4) square 
reeded, (5) duodecagon, (6) hexagon, (7) hexagon 
reeded, (8) ‘octagon, (9) Gothic, (10) Doric, (11) 
round, (12) two-flute, (13) four-lip, (14) clover leaf 

and (15) Gothic fluted. 




























they can supply some sections as stock patterns. Many 
of the sections shown in the manufacturers’ catalogs 
will not be available for general sale but if the product 
maker selects a section which meets his needs and 
requests the metal maker to supply something “as near 
as possible” the chances are very good that a section 
that will answer the requirements can be provided. 
Many shapes are shown in the accompanying sketches 
as illustrative of the possibilities but it should be under- 
stood that in many cases these are produced from dies 
which are the property of individual customers. If this 
is the case, and the metal maker cannot supply a close 
duplicate, it is often possible that arrangements may 
be made with the owner of the dies for their use on an 
equitable payment. Co-operation of this kind among 
product makers should result from the emergency con- 
ditions to an extent much greater than heretofore. 
Cold rolled strip steel is sure to find an increasing 
field of application for use in substituting for many 
special metals and forms not now easily obtainable and 
in many cases such substitution may result in uses 
which will be desirable to retain after the emergency is 
over. In the consideration of the use of cold rolled 
sheet, it-is well to remember that such steel is made in 
a number of tempers each suited to special uses. Thus: 
“hard” is designed for flat work to provide strength and 
rigidity and, at the same time, to permit of easy punch- 
ing. “Half-hard” is designed for blanking and may be 
bent to a sharp right angle across the grain and to a 
moderate curve with the grain. “Quarter-hard” will 
bend double across the grain and to a sharp angle along 
the grain. “Pinched-temper,” used for moulding, tubing 
and similar purposes, will bend double either way of the 
grain and will prove useful in the construction of plates 
which require strengthening and rigidity as may be 
secured by corrugating and shaping to provide resis- 
tance against strain in certain directions. “Dead-soft” is 
especially suited to deep stamping, severe forming and 
drawing but as these operations require special dies, 


ONDED metals come in (A) sheets or coils of 
nickel, chromium, brass or copper upon zinc, 
steel, brass, copper, aluminum or tin plate. B—Also 
available in corrugated or flat sheets with decorative 
patterns formed by alternating bright and satin finishes. 


this temper of steel may not prove as useful to th 
product maker at the present time as some of the othe: 
tempers which are available. 

For many purposes requiring protection against cor 
rosion it has been the practice to use stainless steel 
which, due to some of the restricted metals which enter 
into its composition, now make it more difficult to obtain 
so that its use, in quantity, will be more limited. In 
the case of many constructions, protection against cor- 
rosion is needed only on one side of the product, inside 
or outside as the case may be, and a very appreciable 
conservation of stainless steel may be made by the use 
of the “stainless-clad” steels which are composed of a 
body of mild steel, in sheets or plates, to the surface 
of which is inseparably bonded a comparatively thin 
coat of stainless steel. The relative thickness of the 
two metals in this type of material is normally one-fifth 
of stainless steel and the remaining four-fifths mild 
steel. For special purposes, this proportion may be 
changed to suit the conditions but it is always such that 
the stainless constitutes a far less amount than if solid 
stainless of the same thickness were used and this 
reacts to the conservation of the nickel content. The 
bond between the two layers is so permanent that the 
duplex metal may be bent or twisted without causing 
any separation and the clad steel may be fabricated by 
the same rolls, presses, brakes or shears that have been 
used for all-stainless steel of corresponding thickness. 

Stainless-clad steel will prove a generally acceptable 
substitute, in the construction of many types of house- 
hold devices, in place of chromium and nickel plating 
as it offers a non-tarnishable surface of highly pleasing 
appearance. Another advantage of this type of steel is 
that, due to the preponderance of soft steel in its make 
up, it possesses excellent heat conducting properties 
which render it desirable for such applications as direct- 
fired varnish kettles, steam-jacketed tanks, etc. 

(Continued on p. 80) 















PECIFIC examples of the skillful use of extruded 
shapes are here shown in various sections for 
(1) switch blade, (2) circuit breaker, (3) T, (4) faucet 
handle, (5) serrated insert for plastics, (6) double 
dove-tail for lock-in assembly, (7) an electrical device, 
8) padlock body, (9) circuit breaker relay, (10) an 
electrical device, (11) lock tumbler and (12) vacuum 
filter. 
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ISHWASHERS for the home have had a long 
D and, ves, checkered career. Commercial ma- 

chines are standard equipment in restaurants 
and institutions but those various attempts to induce 
the American housewife to accept this great labor saver 
had not been successful. It is true that many of the 
machines did not prove out to be the labor, and time, 
savers that they were claimed to be. Nevertheless, the 
dream of putting the electro-mechanical dishwasher 
into the home continued. 

Between 1909 to 1938, our company, or its predeces- 
sors, progressed through many attempts toward a real 
domestic dishwasher. The multitude of variations had 
been narrowed down to a machine which was built into 
a beautiful white sink cabinet; the surface above the 
machine was available as a drainboard and work sur- 
face; the loading was through the front; the plumbing 
and electrical connections were permanent. The wash- 
ing was performed by a propeller, located in the funnel- 
shaped bottom of the tub, and driven by an electric 
motor. ‘The operation of the water and drain valves 
was largely mechanical. 

While this machine carried a high price, as compared 
with other appliances, price had little effect on sales. 
lt was our practice to place machines in the homes of 
some of our employees at no charge. In every case, we 
had, literally, to force the installation of a dishwasher 
over the objections of the housewife. This proved, to 
our satisfaetion, that even where the machines were 
offered free, they were not desired, or at least were 
accepted with prejudice. 

However, when once given a fair trial of six months, 
the dishwasher was without exception the most treas- 


BY J. C. SHARP 


VICE PRESIDENT IN CHARGE OF ENGINEERING 
EDISON GENERAL ELECTRIC APPLIANCE CO., INC. 
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Dishwashers Were Hard To Sell 


Until — 





Engineers and designers set about drama- 
tizing the time-saving effectiveness of full- 
automatic operation. That meant wash- 
ing, rinsing and drying so there were 
power, control, heat, ventilation and tim- 
ing all to be coordinated. Quite a job, but 
three months after announcement to dis- 
tributors the estimated yearly output had 
been oversold. Definitely a tribute to the 
carefully planned designing of a usually 
slow-moving product. 


ured home appliance. It became evident that the ear, 
and desire of the American housewife, would have to be 
secured by other means than by price, but that once 
sold she became an enthusiastic user. The domestic 
washer had a future. 

A planned development program was instituted. The 
major specification was that the machine should wash 
dishes with no attention after filling and starting it. The 
automatic, time-saving idea was to be the main theme. 


WHICH CONTROL METHOD? 


OW THE basic machine had been developed, but 
N an engineering-design choice between a mechan- 
ical control or an electrical control had to be made. 
There were several other elements that also required 
development and these will be elaborated upon later in 
the course of this discussion. 

The electrical control was chosen for these reasons: 

(1) Obviously, the electrical controls could all be 
assembled and mounted below the machine, where there 
was space, and accessibility. 

(2) The starting operation could be accomplished by 
pushing a small button placed anywhere. 

(3) The machine could be made safer. An electrical 
interlock between the door and the master control was 
simple. 

(4) The timer could be reset to zero automatically, 
without any additional equipment. 

(5) The cycle could be made fixed so that improper 
operation was very difficult. 

(6) The most important reason for choice of the 
electrical control was that it permitted this extensive 
development to be made in two steps. The electrically 
operated valves, controls, switches, etc. could all be 
controlled by one manually operated master switch. 
This gave us the opportunity to gain experience with 
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control. 


the various newly developed controls without imposing 
the additional burden of the master timer, which was a 
major problem. 

The automatic dish-washing machine was, therefore, 
developed in two steps,—it was introduced as a non- 
automatic machine, with two racks and a single manual 
control in 1940, and as a fully automatic product in 
1941. Since this was really a planned development 
through two major steps, the entire program will be 
covered. 

The basic machine was altered considerably. First by 
designing a larger tub, which would take two racks 
holding 100 per cent more dishes. 

The old drain valve was a large aluminum casting, 
with an aluminum-bronze valve gate and seat, operting 
manually through levers. It was decided to place a 
check valve in the drain line of the dishwasher to pre- 
vent any back-feed through the drain. A novel com- 
bination drain-and-check valve was worked out. 


The water draining from the washer (Fig. 1.) car- 
ries through “1” by gravity, forces the fle 
valve “2” from its seat and passes down to the drain 


apper check 
through section ‘*3.” When it is desired that this act 
as a drain valve, the solenoid coil “4” is energized, pull- 
ing back the pivoted arm “5.” This forces arm “6” 


against the flapper and holds it shut against the weight 
of the water. Breaking of the current allows the spring 
“7” to return the arms to the neutral position, and the 


water can run out. 


CS OLENOID-DRAIN valve assemblv; 1—from wash- 


ing zone, 2—flapper check valve, 3—to sewer con- 
nection, 4—solenoid, 5—pivoted arm, 6—flap closer, 
Fig. 1 7—spring. 
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AUTOMA- 
TIC, domestic 
dish washer 
washes, double- 
rinses and dries 
a two-tray load 
of tableware by 
meas Of single, 
push-button 
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HOT WATER FEED 


It was realized that the washer might stand for 
several weeks unused, and that the flapper might freeze 
shut due to foreign material on the seat. Arm “8” is 
also operated by the same shaft and gives arm “9” on 
the flapper a kick or a knock each time the solenoid 
operates. This is very effective in preventing freezing. 

Float valves and other types of water-measuring de- 
vices had been tried and found unsatisfactory in pre- 
vious years. The measuring coil is a simple solenoid, 
with its coil connected in series with the motor. The 
current drawn by the motor builds up as the load on 
it increases. The water lever determines the load on 
the impeller and thereby on the motor. When this 
load reaches a predetermined point, the current is suf- 
ficient to operate the solenoid plunger against the re- 
sistance of a loading spring. The plunger opens a pair 
of electrical contacts, thereby permitting the solenoid 
water valve to close. This method of metering the 
water is quite accurate and consistent. 

The coil is shown in Fig. 2. Here “1” is the coil, 
specially wound to our specifications ; “2” is the plunger ; 
“3” the adjustable loading spring; and “4” is a simple 
silver contact switch. This switch controls the solenoid 
water inlet valve. 

The use of the electrical control necessitated the use 
of a solenoid-operated valve. A revision of a standard 
type was required. The valve is ordinarily closed by 
the water pressure on the incoming side; when the 
solenoid is energized, the valve is opened and water 
allowed to enter. When the solenoid coil circuit is 
opened, the valve closes. Rapid closing of the needle 
valve would cause a definite “water hammer.” This 
plunger was designed to act as a retardent to this quick 
operation. The clearance between the solenoid plunger 
and the tube in which it slides is maintained at definite 
limits. This gives an effective dashpot action. 

The increase from one rack to two racks of dishes 


required a redesign of the impeller. The detergent- 
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bearing water had to be forced up through the lower 
rack and on up into the second rack. The final design 
was made in the form of a moulded phenolic plastic 
part. Aluminum had been used formerly, but the 
smooth surface, the light weight, the lower cost, and 
the accuracy of reproduction of the plastic, led to its 
choice. The impending scarcity of aluminum, which 
had been used in the old impellers, also influenced our 





choice of material. 

The results of this development are shown in Fig. 3. 
The water circulation in the old machine was at the rate 
of approximately 50 gal. per min. The new impeller 
circulated the water at a rate of approximately 75 gal. 
per min. It will be observed also that the circulation in 
the more nearly vertical points was considerably in- 
creased over that of the old machine. 

The new impeller was very effective as a circulator 
of water; it was very inefficient as a means of circulat- 
ing air. The automatic machine was to be provided 
with a means for drying the dishes, which meant the 
circulation of air. 

It was found that the addition of two vanes gave this 
air circulation without interfering with the water cir- 
culation. These vanes were added to the impeller at 
the time of introduction of the automatic machine. 

The old way of placing the detergent within the ma- 
chine was to stop the machine after the first spray 
rinse, open the door, and throw in a spoonful of the 
detergent. ‘The first spray rinse is accomplished with 
the drain open and would have washed the detergent 
down the drain if added with the dishes at the time 
of loading. 

\n ingenious container for the detergent was de- 
veloped. It is shown in Fig. 4. It is located in the 
, upper, inner, left-hand corner of the door liner. The 

cup cover is of zinc, hinged with a spring hinge so 
that it is normally closed. The cup is moulded rubber. 
lhe detergent is placed in the cup when the door of 





IMPELLER 

with vanes for 

air circulation (2) and 
air heating coil (4) 
for drying. B—Com- 
parison of flow dia- 
grams for two sets of 
impeller blades. C— 
Overhead spray for 
the rinsing processes. 








C Fig. 3 


ATER measur- 
ing coil assem 
bly ;1—coil, 2—plun- 
ger, 3—adjustable 
loading spring ,4—sil- 
ver contact switch. 


Fig. 2 





the machine is down in a horizontal position. When 
the first spray rinse is completed, the drain closes and 
the machine fills with water; this is the time to intro- 
duce the detergent. This is accomplished by the action 
of a spring which forces the cup into its open position 
under the control of a latch. A “choke wire” release 
between the drain valve solenoid and this latch com- 
pletes the arrangement. Thus, the first time that the 
drain valve closes, the detergent cup is dumped. Sub- 
sequent operations of the drain valve have no effect on 
the cup. 

It is desirable to introduce the water in the top of 
the machine. In the preliminary spray rinse this washes 
much of the coarser food particles down the drain; in 
the final spray rinse, it has the same effect in removing 
the soiled and detergent-bearing water from the dishes. 

A simple nozzle was not effective in reaching the 
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IMER (A) contains 

the following ele- 
ments, 1—motor, 2—gear 
train, 3—main cam shaft, 
4—flexible coupling, 5— 
molded plastic cam, 6— 
risers, 7—switch fingers, 
8—plastic base, 9—silver 
contacts, 10—connection 
terminals, 11—coiled flat- 
wire spring, 12—enclos- 
ing housing. B—Control 
sub-assembly panel. 
Here: 1— water-measur- 
ing coil and switch, 2— 
push button coil and 
switch, 3—timer, 4— | 


























































panel base. 
A B 
Fig. 5 
outer glassware in the upper rack. A turbine type of 
distributor, driven by the incoming water stream, was 

developed and found to be quite effective. 

As to dish-drying, it is not necessary to do this for 
things that are handled in a dishwasher; on the con- 
trary, it is much more hygienic to leave the dishes 
untouched by hands or towels. However, if dishes are : 
left in an automatic machine with the door closed and In the transition from non-automatic to full-automatic 
are to be ready for use at the next meal, provisions for performance a major change in cycle controls was ef- 
drying are essential. tected. Specifically in the non-automatic an indicating 

Thus, the impeller was redesigned to include air rotary switch, with its action developed. from a face 
circulating vanes, as previously described. The resid- cam, operating finger-type contacts, was used. This 
ual heat from the hot water helped this action, but was provided three positions: off, spray, wash. The regular 
not enough. The addition of a heating unit solved the dishwashing cycle consisted of three repeated cycles, 
problem. This unit has the resistance coil insulated as above, thus: 
from, and protected by, a tube of alloy. It is suitable 
for immersion in water and other liquids. By insulating oo Time Operation 
the tub with rock wool and designing the unit tor 800 "1, Of  |Asnecessary |Load dishes. Place detergent in cup, close | 
watts, it was possible to maintain a temperature of 150 and latch door. 
deg. This is high enough to help the drying and low 2. Spray 10 sec. Motor running, water on, washing coarse 


food down open drain. 


3. Wash 4-5 min. \Drain closes, water level builds up, and cuts” 
loff. Dump detergent by pushing button. 


enough to prevent damage to tableware or organic fin- 
ishes. The unit is turned on when the last water 









operation is completed; the impeller is kept in opera- 4. Off 12-15 sec. |Motor stops, drain opens, wash water 
tion. As a result 20 min. of this, plus an hour of \drains out. — 
standing idle removes practically all surface water. D> SPEay 10 sec. [Motor running, drain open, water on, rinse 
- 7 ; ‘| lec: water down drain. 
> < Te ‘Oo ac SW * ‘fas desionec to go ; : 7 eg ne - 
A simple silver contact switch was design es 6. Wash 144 min. |Drain closes, water level builds up, and 
into the small space above the door. It was normally rinse cuts off. 
open when the door handle latch was not closed tightly. 7. Off 12-15 sec. |Motor stops, drain opens, rinse wash water 
‘ - . : idrains out. 
One of the electrical feed lines was connected through , Cree ian 
8. Spray 10 sec. |Motor running, drain open, water on, rinse 


this switch. The machine could not be started without 
latching the door. Any attempt to open the door while 
the machine was in operation, opened all electrical cir- 
cuits, stopped the motor and water flow, and opened 
the drain. This was a simple and nearly perfect safety 


|water down drain. Ly 
9. Wash |1 - 144 min. |Drain closes, water level builds up, and 
jcuts off. 
10. Off |Open door, pull racks out, towel-dry, or 
\leave to dry. 


feature (Continued on p. 86) 
c . 


ONFERENCE time at Edison General Electric 
Appliance Company. In the usual order, N. H. 
Koertge in charge of the testing laboratory, J. L. 
Andrews in charge of timer production, L. A. Kemp- 
ton, special development engineer responsible for the 
automatic timer, E. §. Stoddard engineer in charge of 
dishwasher product design, F. A. Walker who de- 
veloped several details of the machine and R. H. Hunt 
product design engineer in the dishwasher engineering 
section specializing on production 
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ma Shallcross 
Mfg. 
With a range from zero to 2000 counts per minute, 
regardless of rate or variations of flow of objects, this 
high speed electronic counter is applicable to type- 


writer, cash register and other parts. The counter 
input circuit (two conductors) is connected to a 
single pole, single throw switch actuated by the 
moving objects being counted. The high speed 
counting is made possible by using a number of gas 


triodes. A cycle of 5—numbered #1, #2, #3, #4 and f 
#0 is standard although 10, 15 or more may be had. 
an Three full-length cutting heads plus 

























a special trimming head are all com- 
bined in this compact electric shaver. 
Are four enough; or will there be 
more? The latest trend in multi- 
cutting-heads is well on its way. 






General Shaver Div. 
Remington Rand 





Landis Tool 


grinder, with proper tooling, may also be used for 
rough grinding. Features include mechanical clamp Knapp-Monarch 
for holding fixture, a 42 in. grinding wheel, a hy- 
draulic straight infeed mechanism, hydraulic power 
for traverse of work table and centralized control of 
machine. A 1 hp. work drive motor, 3 hp. pump 
drive motor and a 15 to 25 hp. wheel drive motor are 
recommended equipment. 


| 
Intended for radial crankshaft work this 25 in. 


Featuring a heat control dial on which fabrics, 
instead of temperatures, are indicated this electric 
iron was styled by Dave Chapman. It is heavily 
chromium plated and trimmed with chrome. The 
heating element is imbedded in the iron. The heat 
control is in the molded plastic handle. The latter 
glows when the iron is plugged in and goes out when 
the pre-selected ironing temperature is reached. 
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Built in 14, 16 and 18 in. 
swings and 36, 48 and 72 in. 
between-center lengths for 
each swing this line of hy- 
draulic universal grinding 
machines embodies many fea- 
tures. Table is powered hy- 
draulically having variable 
traverse rates of 3 to 220 in. 
per min.; dog-controlled table 
reciprocation from 35 in. to 
full table stroke: hand table 
traverse has two speeds 
(mechanically controlled) as 
has hand cross traverse with 
graduated dial. A 5 hp. motor 
drives grinding wheel spindle. 
All controls are closely 
grouped for convenience. 








The major units of this hydraulic 
multiple driller with indexing table 
s for drilling, chamfering, reaming, 


indexing table and its hydraulic 
and a sliding motorized head unit 


for driving the work tools (con- 
trolled by limit switches providing 


A satisfactory material substitution was 
accomplished in the re-design of this elec- 
tric fence controller. Formerly housed in 
cast aluminum but now encased in a 
plastic housing. Weight and price were 
both cut. Other advantages were elimina- 
tion of extra insulation due to dielectric 
strength of the plastic and better appear- 
ance. Weather and corrosion resistant 
surface was obtained, by enamelling the 
transparent housing on the inside. 
W. Haddon Judson 


unterboring and facing consist of 
a base in which is mounted the 


stem and the head counterweights 


pid traverse, feed, reverse and 


stop). There is a main control panel 
with fused cut-out switch, main 


agnetic contactor, individual over- 


load relays (connected in series) for 
protection of each motor. 





Rated 1500 to 4000 watts | 
for operation on ac. or dc., 
this blower type heater 
has special heating ele- 
ments used in conjunction 
with quiet cadmium plated 
fan, driven by enclosed 
type electric motor, pro- 
viding an air temperature 
rise of 32 to 75 deg. F, at 
an air velocity of 130 to 
180 fpm., depending upon 
rating. Adjustable louvres 
are of gray crinkle lacquer 
finish. Manual control 
switch (except dc.) and 
positive acting thermo- 
static switch are provided 
for protection against 
overheating. 


Lincoln 
Electric 


Further improvement in dual continuous control for arc 
welding machines with this new welder control box has 
been accomplished. An important feature is a separate 
compartment for all ac. circuits, including push button, 
and another separate one for dc. terminals. Both com- 
partments have a snap catch which holds doors in closed 
position. An improved lifting hook, non-shorting lugs and 
new type lead clamp are other features. 
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Cincinnati Grinders 


Edwin L. Wiegand 































































Functions of printing and developing are com- 
bined in this one compact machine. Fast print- 
ing speed (up to 12% ft. per min.) and uniform 
exposure are assured by a single high pressure 
mercury vapor lamp. The separator automatic- 
ally removes the original from the machine after 
it has come through the developer. A blower 
removes hot air from the printing cylinder, cools 
the burner and creates a vacuum necessary for 
the automatic separator. An adjustable burner 
shade allows variations in light intensity without 
changing the speed. A transformer permits the 
adjustment for time voltage. 


Ozalid Products 


Automatic in operation this precision thread grinder 
for internal work grinds threads up to 5 in. in length 
within a distance of 15) in. from the work spindle 
nose. Maximum hole ground is 9% in., with a 
minimum of lin. Maximum swing is10in. Taper 
attachment is available that allows grinding up to 
maximum of 4 in. in diameter per foot on the 
effective thread length. 


rinders Ex-Cell-O 


With cutter spindle adjustable to any 
angle in any plane this universal milling 
machine can be utilized on a wide variety 
of work such as drilling, tapping, counter- 
boring, spot facing, precision jig boring, 
etc., etc. Features include direct reading 
spindle dial, self-contained coolant system, 
motorized power feed attachment with ad- 
justable dogs and automatic stop for the 
table, built-in finger tip control for right 
or left hand spindle rotation, back gear 
drive for spindle including ‘‘open belt” 

standard spindle speeds, etc. | 

| 

} 





Powered by twin amplifier 
units of 50-watt output, either 
of which will operate the sys- 
tem alone when desired, this 
100-watt amplifier is modern 
and compact. Each amplifier 
has an individual, transform- 
er-coupled driver. The ampli- 
fiers have separate master 
gain controls and power 
switches. A third power 
aid switch is for converting the B 
supply of the pre-amplifier 
section to either power unit 
when operated singly. Also 
included are automatic ex- 
pressor switch and level con- 
trol and easily read, angle-set 
dials controlled by remote 
knobs. 


Bell Sound Systems 





Cross Gear & Machine 
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Developed for installing or removing the 
engines on large bombing planes this hy- 
draulic portable elevator has an elevating 
boom and a removable elevating platform. 
Capacity is 5000 lb. Platform and boom are 
elevated by hydraulic hoist and 3 hp. motor 
driven hydraulic pump. Elevating and 
lowering controlled through solenoid valve 
operated by “dead man” type controller. 
One station is located on elevating carriage to 
operate from platform and a controller is also 
mounted at base. 


General Electric 





For rough and finish ream- 
ing of rifle barrels this 
twelve spindle machine 
consists of three 4-spindle 
machines mounted in a 
common vertical frame 
but entirely independent 
of each other in action and 
control. It has hydraulic 
feed, is semi-automatic 
and arranged for either 
push or pull reaming. The 
barrels (in groups of 4 
each) are held on the hy- 
draulically controlled 
slides by a self-centering 
support at the bottom and 
a quick acting single stroke 
clamping device at the 
top. The reamers are 
driven from an oil tight 
gear box at the top of the 
machines. 


W. M. Steele 


Eliminating all manual handling of shell forging from the 

placing of the hot billet in the de-scaler until the finished 
ais drawn forging is ejected onto a cooling conveyor this four 
os stage completely automatic continuous operation machine 
is designed to produce from 240 to 300 finish-drawn 90 mm. 
shell forgings per hour. Other innovations included are a 
rotary indexing die table, self-aligning punches and 
mandrel with automatic stripping, combination roller and 
ring dies, automatic cooling of the punches and mandrel 
between operations and an automatic lubricating system. 





Clearing Machine 


The heart of this portable radio is a plastic-encased, 
non-spillable storage battery, and a built-in auto- 
matic battery charger. At the turn of a switch it 
may be played on battery alone, operated on ac. 
current or may be recharged on ac. without con- 
current radio operation. It may be operated and 
charged simultaneously. The power box consists of 
a two-volt storage battery, a 90 volt-vibrator, 
battery charger and transformer. 
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Four-Speed Motor 
Is Limit-Switch Controlled 


By O. E. STAPLES 
CHIEF ENGINEER 
CLEVELAND HOBBING MACHINE COMPANY 


Machine Company has been in operation, prac- 

tically all of its business experience has been in 
the automotive field. As time went on, it became more 
and more apparent that one of the greatest problems 
was “turning.” Automotive practice necessitated com- 
plicated machinery manned by skilled labor. Most of 
the turning operations performed by multi-tooled ma- 
chines controlled by various mechanical devices re- 
quired considerable time to set up and an abnormally 
long time to change cutting tools. 

After years of experience in the hobbing field and be- 
coming used to the comparatively short time that a 
hobbing machine is down, due to either the changing of 
hobs or the changing of complete set-up, we wondered 
why this method had not been applied to turning. After 
many ideas had been suggested of ways and means of 
producing turned parts in which the cutter life could 
be increased and the operation of the machine simpli- 
fied, a plan was finally hit upon of using a circular- 
formed cutter which would roll along the axis of the 
work in timed relation producing the necessary diam- 
eters, shoulders, chamfers, and undercuts. 

At first, it wasn’t definitely known how far we could 
progress with the idea; so a very simple and inexpensive 
set-up was made on an ordinary lathe, on which we 
put the tailstock and the rack and pinion from one of 
our regular machines and attached it to the lathe so that 
the rack butted up against the headstock. As the tail- 
stock was carried along by the lathe apron, the pinion 
was revolved, and the disc cutter being mounted on the 
pinion, revolved with it. 

It was soon determined that if various radii were 
generated upon the periphery of the cutter, various 
forms and diameters could be readily turned. We could 
also see that it was unnecessary to keep the cutter mov- 
ing at a constant velocity. By allow the cutter to slip 
on the lengthy sections of the cut, the diameter of the 
cutter could be decreased giving a better cutting action 
and a lower cutter cost. 

From this machine a complete apron and saddle was 
designed to fit an ordinary tool room lathe. In this 
design a slotted cam was attached stationary to the 
lathe, and as the apron fed along, a follower fitted to 
the cam slot moved forward at a controlled rate of 
speed. This follower was mounted on a rack which 
meshed with the pinion on which the cutter was 
mounted. With this arrangement, the cutter could be 
speeded up, slowed down, or completely stopped as far 


Lb) es: the years that the Cleveland Hobbing 
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as rotation was concerned, which gave us full control 
over the amount of movement required. 

This set-up on the lathe was put into daily produc- 
tion in our own shop and soon was showing a definite 
saving on our own turning operations. The cutter was 
giving considerable tool life and the changing from a 
dull cutter to a sharp cutter required only a few min- 
utes. When changing the cutter, it was only necessary 
to remove the cutter arbor nut, loosen one of the clamp- 
ing tee bolts in the outboard bearing support, remove 
the support, and remove the cutter. All cutters are 
made in relation to each other so that replacing with 
a sharp cutter brings the set-up back to its original 
position. The complete set-up from one job to another 
could be accomplished in approximately an hour. 


ANOTHER PRODUCT EVOLVES 


EEING that there was a decided advantage to this 

method, but that it needed a complete machine to 
bring out its points, a machine was designed and built 
mainly from parts used on our regular models. Experi- 
ences from the lathe set-up showed that if we had a 
quick and ready means of altering the speed of the 
work, we could save considerable time on small diam- 
eters, while on other diameters where a better finish 
was required, the job could be slowed down to meet 
the requirements. We realized that one of the disadvan- 
tages of a multi-tool lathe was that the rpm. of the 
work was determined by the largest diameters turned, 
and that the smaller diameters were run at a slower 
cutting speed than necessary. 

Therefore, in the design of the machine, we incor- 
porated a four-speed motor for driving the work spin- 
dle. The speed of this motor was controlled by four 
limit switches mounted on the right hand side of the 





In order to produce a radically different 
machine tool to speed certain turning 
operations, the Cleveland Hobbing Ma- 
chine Company started with a basic idea 
for metal-removing procedure and then 
developed the complete machine around it. 
Naturally electrical ways were integrated 
within this product design; but done with- 
out prejudice or inhibitions. A stimulating 
example of progressive practices. 






























































top slide and hooked into the electrical control, so that 
when any limit switch was depressed, the control for 
that particular speed was brought into operation, and 
the control for any other speed was immediately 
dropped out. A plate with four slots in it—one for each 
speed switch — was placed over the switches and at- 
tached to the top slide. Inasmuch as the top slide was 
permanently fixed to the workhead, the whole assembly 
of the plate, top slide, and workhead moved as one unit. 

Adjustable buttons were set into the slots in the 
plate, and as cach button passed over its respective limit 
switch, that particular speed was brought into use. Any 
number of these buttons could be put into any one slot 
so that any speed could be brought into use any number 
of times in one cycle. With this arrangement, it was 
possible to start the machine at high speed and drop 
down to low speed for undercutting or facing of shoul- 
ders while the intermediate speeds, Nos. 2 and 3 were 
used for various sized diameters. This arrangement 
made the speed control very flexible and readily adapt- 
able for any shape of part. 

In this original machine, the motor was mounted on 
the outside of the workhead, and the work was driven 
through a chain. The four-speed electrical control was 
mounted on the side of the column, and the rest of the 
control for operating the rapid traverse motor and the 
coolant pump was mounted in the regularly assigned 
spot in our standard hobbers. 

This machine was exhibited at a private showing, 
where most of the master mechanics in the automotive 
industry and anyone else who wished, saw it perform. 
After receiving much encouragement from these gentle- 
men, we proceeded with the design of the machine as it 
is today. This machine was completely redesigned in- 
corporating all of the points learned from the original 
machine. 


The four-speed motor was mounted inside of the col- 
umn eliminating the drive chain and protecting the 
motor from coolant chips in undue dirty conditions. The 
motor control panel was mounted on the inside of the 
rear door where it was readily accessible for service and 
still out of the way. The door had been constructed 





IGIDTURNER with single spindle, four speed 
motor and limit-switch coordinated controls. 
Capacity 6 in. diam. and 16 in. travel. 






















































similar to those used on gasoline station pumps so that 
the hinges were mounted inside of the machine and 
when closed, formed an integral part of the rear panel. 

To reduce the possibility of injury to somebody acci- 
dentally opening the door and having a live panel read- 
ily at hand, a disconnect switch was mounted on the 
control panel and operated from a simple cam mounted 
on the back of the machine. When the door was closed, 
this cam threw the disconnect switch lever down closing 
the switch, but when the door was opened, the spring 
pulled the disconnect switch up disengaging the switch 
and leaving only the three main leads, coming into the 
disconnect switch, which were appropriately protected, 
hot. However, when various electrical tests were to be 
run with the door open, it was only necessary to remove 
the spring from the switch lever and throw the switch 
by hand. 

To facilitate the set-up operation, the master push 
button panel was mounted on the operator’s side of the 
machine incorporating the standard stop-and-run_ but- 
ton, a coolant on-and-off switch, and a six-position drum 


LOSE-UP (A) showing finished part in position, 
also cutter. Progressive steps in the turning of 
(B) the head end of an automotive main drive shaft 
showing how the cutter forms various diameters and 
chamfers and (C) the same for a stem end of the 
drive shaft. 
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switch. This drum switch determined the speed at 
which the main drive motor was to be run when setting 
up a new job. When this switch was set to any one of 
the four speed positions, the automatic speed control 
plate on the far side of the machine was automatically 
disengaged from the control. Using the drum switch 
the set-up man could readily adjust the speed of the 
work to suit the diameters being turned. 

The operator could usually use this means of deter- 
mining the best speed for the different operations per- 
formed on the part, and transfer that speed over to the 
automatic speed control plate. Therefore after cutting 
two or three pieces, he would have the speed control 
buttons on the automatic plate in their proper positions. 


door. 





He then could put the drum switch control handle in 
the vertical position marked “automatic” which would 
throw the control of the four speed motor over to the 
automatic speed control plate, and from there on the 
machine could take care of itself as far as changing the 
speed of the work spindle is concerned. 

The cycle of the machine consisted of a rapid traverse 
movement of the work to the cutter by means of a 2 hp., 
3600 rpm., motor mounted in the base and directly con- 
nected to a worm and worm gear which was integral 
with the lead screw nut. By revolving the nut and hold- 
ing the lead screw stationary, the work head was ad- 
vanced rapidly upward. At a pre-determined point, a 
snap-type limit switch mounted on the operator’s side 
of the top slides was engaged by an adjustable dog and 
thrown over to its second position. The rapid traverse 


NOVEMBER 





1941 


LECTRICAL controls 

(A) are mounted on 
the inside of the rear 
A disconnect 
switch is operated by the 
cam mounted on the shelf 
in the column to render 
the panel dead when the 
door is opened. Speed of 
the motor is selected by 
the control plate (B) 
which operates four limit 
switches. The cutter con- 
trol cam operates the rack 
and pinion through the 

follower. 


motor was then disengaged, the main drive motor was 
engaged, and the main drive motor proceeded to pro- 
duce the part. 

At the end of the cut, the dog which has been pre- 
viously set, would engage a second snapover switch 
shutting off the machine. After the work has been re- 
moved, the operator again would push the run button, 
and the workhead would return to its loading position. 
On the way down the switch which controls the chang- 
ing from the rapid traverse motor to the main drive 
motor was reset. When the workhead reached the load- 
ing position the second snapover switch, which had 
previously controlled the extreme height to which the 
machine had operated, was engaged by a third adjust- 


rx 


4 
‘ 
| 





able dog stopping the rapid traverse motor, and control 
was then dead until the operator loaded. These traverse 
dogs were all readily adjustable by the operator for 
any job. Once having been set, it was unnecessary that 
they again be adjusted. 

Various alterations to this cycle were frequently 
made: namely sometimes the rapid traverse motion of 
the cutter was eliminated at which time the machine 
started over immediately with the main drive motor, 
and in other instances the control was changed so that 
the machine returned to the loading position imme- 
diately upon completion of the cut. 

The coolant was supplied by a motorized coolant 
pump which was wired across the main drive motor. 
Therefore, whenever the main drive motor was run- 
ning, the coolant pump started immediately delivering 
a large flow of coolant to the cutter. However, if 
for various reasons the operator would not want the 
coolant to be running while the main drive motor was 
running, the pump motor could be stopped by throwing 
over the coolant pump control switch on the main push 
button panel. This would allow the operator to indicate 
tooling and would make various other adjustments to 
the machine without having a flood of coolant coming 
over the work spindle. 

A solenoid operated brake was mounted on the after 
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end of the rapid traverse motor which was of the double 
ended shaft type. The brake insured the stopping of the 
lead screw nut and the secure holding of it while the 
main drive motor fed the head. Electrical and mechan- 
ical interlocking of the two motors eliminated any pos- 
sibility of having both motors running at the same time. 

This control set-up was so made that the motor al- 
ways would start on low speed. Therefore, if for any 
reason the machine would be shut down while in the 
midst of a cut, the next time it would be started up, it 
would start on low speed thus reducing the possibility 
of chipping or otherwise harming the cutter. The basic 
speed and feed was varied by means of standard change 
gears in the work head. 

The set-up time has been reduced to a minimum so 
that an hour to an hour and a half could take care of 
practically all jobs including changing of the drivers. 
The operation of the machine thereafter could be han- 
dled by an unskilled man; two hours instruction time 
usually being all that would be needed for the operator, 
In these times of shortage of skilled mechanics, this one 
advantage is of utmost importance. 

The original machine lacked a means of keeping back 
lash out between the cutter control cam and the cutter 
arbor. In the new design an air cylinder was built into 
the column and attached to a drum on the cutter arbor. 
This cylinder kept a constant pressure on the cutter 
arbor at all times and still allowed it to revolve part 
of a revolution. 

(Continued on p. 92) 





HOW PRODUCT DESIGN CONTEST WINNERS FEEL 


OMMENTING on behalf of their organizations, 

as winners in the Seventh Annual ELECTRICAL 
MANUFACTURING Product Design Contest, spokesmen 
have variously expressed appreciation to The Gage 
Publishing Company. Readers will recall that award 
winners were announced in our October number and 
their successful manuscripts therein published, too. 
Excerpts from the several letters follow: 

President G. K. Throckmorton of the RCA Man- 
ufacturing Co., the manuscript covering whose newly- 
redesigned, electron microscope was a winner states: 

“Naturally, it gives us a great deal of satisfaction to know that the 
RCA electron microscope has been judged a winner in the Seventh 
Annual ELECTRICAL MANUFACTURING Product Design Contest. This 
cannot help but act as a spur to our engineers, designers and manu- 


facturing men. Having won once, | am sure that the group will be 
determined to win again. 

“You may be interested to know that the men in research en- 
gineering, production design and manufacturing who have been 
responsible for this development are being given a dinner to cele- 
brate the winning of the award. The purse will be used, in part, to 
defray the expenses of that dinner so that all who had a hand in the 
creation of the RCA electron microscope will directly participate in 
the use of your valued purse. 


Assistant to the President, D. White of Lester 
Engineering Co., states: 


“In the absence of our president, Mr. Nathan Lester, it gives me 
great pleasure to acknowledge receipt of your official notification that 
our entry in the Seventh Annual ELECTRICAL MANUFACTURING 
Product Design Contest has proven to be an award-winning one. 

“The entire Lester organization joins me in saying that we are 
indeed pawn of the honor conferred by your Certificate of Award. 
On behalf of the company | also acknowledge with thanks the 
Winner s purse. 

“It is highly encouraging to the men of this organization, and of 





every other industrial firm, when publishers such as yourselves make 
such real and unprejudiced efforts to stimulate and reward progress 
in different fields by competitions of this type. It is a concrete ex- 
pression of faith in the future of our country and in the democratic 
wey of life. 

“Allow us to congratulate you and your associates on the splendid 
manner in which these annual ELECTRICAL MANUFACTURING Product 
Design Contests have been conducted. Please accept, too our con- 
gratulations on the attractive presentation of the Award papers in 
the October number.” 


President O. L. Bard of the Michigan Tool Co., 
writes: 


“Needless to say, we are agreeably surprised in receiving notice 
of award in the Seventh Annual ELECTRICAL MANUFACTURING 
Product Design Contest. We feel very honored in receiving this 
award. It will be an additional inspiration to our research and 
development engineers. 

“Your organization is indeed to be commended for your practice 
in sponsoring such annual competitions. Too often the unrelenting 
and tireless efforts of our development engineers are not given the 
recognition deserved.” 


From President John F. Dumont of Instrument 
Specialties Co., Inc., comes: 


“On behalf of the personnel of Instrument Specialties Co., Inc., 
may | express our deep appreciation of the honor conferred upon us 
with the selection of the electronic micrometer as one of the winners 
in the Seventh Annual ELECTRICAL MANUFACTURING Product Design 
Contest? 

“It is exceedingly gratifying to know that out of the large number 
of entries submitted our product shared in winning honors. It seems 
to me that your initiative in sponsoring a contest of this kind is not 
only of great practical benefit to those companies participating but 
has the further beneficial effect of giving the contestants added 
impetus in more perfectly developing their products, an impetus 
sorely needed in these times of national emergency. 

“Needless to say the winning of the award will spur us on to 
greater efforts in the years to come to try and maintain the high 
standard of quality which the conferring of your award has given us. 


ELECTRICAL MANUFACTURING 











BY WALTER L. UPSON 
DIRECTOR OF RESEARCH 
TORRINGTON MANUFACTURING COMPANY 


instance of a supposedly completed development 
—nothing more to do—suddenly “busted” wide 
open and found to contain unsolved problems too num- 
erous to mention. In early days a fan was a fan and 
practically nothing more; today a fan is the heart of an 
immense variety of equipment. But, unfortunately, too 
many of us are still putting the fan into the equipment 
instead of designing equipment around the fan. If the 
fan is to do the work expected of it the engineer- 
designer of a unit should make sure that all requirements 
of mounting and air passages are duly considered. 
Important in propeller fan history, 1928 saw the 
introduction in commercial practice of the slow speed, 
6-pole, 1050 rpm. fan motor, the use of plastics, the 
switch in blade material from brass to aluminum with 
lacquer finish, and the use of sound meters applied to 
the problem of fan noise reduction. Quite a year! 
Previous to that time there was little variety in fan 
design, almost the only ones in common use being of 


7 O ME, the field of air impellers is just one more 


Important progress in the design of ma- 
terials for and application of various kinds 
of relatively low pressure, air-delivery fa- 
cilities have been made in recent years. 
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When Delivery Of Air 


Is A Factor 


the narrow blade desk type, 10 in., 12 in., or 16 in. 
diam., run by motors at a speed of 1500 rpm., requiring 
8, 15, and 23 watts respectively and delivering 650, 
1000, and 1500 cu. ft. per min. In restaurants one 
might have observed the slow speed 52 in. overhead 
paddle fans which, unsightly though they were, did not 
do such a bad job. 

In 1932 came the introduction of wide blade fans and 
the breaking away from rigid limitations of diameter, 
speed, and power. Since then, new uses for fans have 
multiplied, and to meet them, new types and designs 
have appeared almost without limit. 

Fans today range in diameter from 2 in. up, the 
largest so far reported being some 40 ft. for use in an 
aeronautical wind tunnel near Dayton, Ohio, and, if 
we include windmills, the 175 ft. fan being erected at 
Grandpa’s Knob, Vermont. 


NEW FAN PROBLEMS 


[TH THE rapid development of air condition- 

ing, new fan problems have arisen with the 
result that manufacturers are offering numerous de- 
signs suitable for various requirements and tabulating 
their performance over a wide range of speed. These 
problems are concerned chiefly with pressure, power, 
and noise. 

Unfortunately the published code ratings of fans do 
not give an accurate measure of performance under the 
conditions of use to which the fan may be put. For 
example, one fan, by the National Association of Fan 
Manufacturers’ code test was rated to deliver 10,000 
cu. ft. per min. at 0.05 in. static pressure and required 
a % hp. motor to drive it. When it was installed, how- 
ever, the fan blew against attic louvres which built up a 
back pressure, decreasing the air flow, and also, the fan 
was mounted differently from its test position so that 
air currents drawn into it followed a different pattern. 
The result was that the delivery of air was reduced to 
around 7500 cu. ft. per min.; the motor overloaded. 

This same condition often exists in units or installa- 





Director of Research Upson is not only 

familiar with the high lights of such ad- 

vances but has contributed notably to 
them in highly tangible ways. 





































(CHARACTERISTICS of propeller fans and blower 
wheels compared. See accompanying text for a 
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tions in which a fan is used; hence, code tests are to be 
taken for what they are, namely, measures of fan per- 
formance under the conditions of the tests and not 
under any other conditions of actual use. This means 
that the code ratings are useful as a guide, but are not 
ratings of a completed unit; the unit itself must be 
tested for rating under conditions of use. 

Another difference between code rating and actual 
performance arises from speed variation in practice. 
Code ratings are at constant speed, whereas it is well 
known that actual speed of small, single phase ac. motors 
may vary over a wide range depending on the line 
voltage and the load on the motor. 

As an example of this, we may suppose an ordinary 
split-phase motor rated at 150 rpm. at 110 volt and 
full load. Now let this motor be connected to a line of 
115 volt, which is common enough, and let it drive a 
fan which does not fully load it. Both the increased 
voltage and the light load tend to increase speed and the 
result is 1600 rpm. Now the air delivery has gone up 
6% per cent and the static pressure about 14 per cent 
as compared with the delivery at 1500 rpm. 

Let us suppose the code rating for this fan to be 1250 
cu. ft. per min. at 1500 rpm. and 0.05 in. static pressure. 
Then at 1600 rpm. the fan should deliver 1330 cu. ft. 
per min. at 0.057 in. static pressure. Now comes an 
interesting point, if we need say, 1400 cu. ft. per min. 
or slightly more than the fan will supply. We decide to 
try a fan of greater pitch which has a code rating of 
1400 cu. ft. per min. at 1500 rpm. This fan takes more 
power and slows the motor to 1400 rpm., which results 
in a delivery of 1308 cu. ft. per min., being less air than 
obtained with the lighter pitched fan. The apparent 
paradox clears up when we realize that motor efficiency 
plays an important part in the determination of the 
speed at which the motor will run a particular fan. 

The above illustration is given to show the limitations 
of the codes when one attempts to apply them to the 
rating of a built-up unit. The unit must be rated as a 
unit which includes the fan. 

One other difficulty in pre-determining ratings is due 
to space limitations imposed on a fan. For example, an 
evaporative cooler was designed with certain outside 
dimensions, and when the other elements were installed, 
the space remaining for the fan was adequate only to 
admit a fan which could not deliver the air expected. 
In this case, then, it was decided to try a fan of deeper 
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detailed observations. 


it an excessive amount of noise. 

All this points to the great desirability of designing 
equipment around the fan rather than the exact reverse 
which is frequently the practice followed. This condi- 
tion is no doubt due to the fact that equipment designers 
are seldom fan experts; in some cases they are them- 
selves subject to space limitations which cannot be 
changed but must be met. 


LOW vs. HIGH PRESSURES 


ROPELLER fans are generally conceded to be 
suitable for work at comparatively low pressures 
such as 10 to 20 per cent of their no-delivery pressure, 
while centrifugal fans or blower wheels are suitable for 
pressures of 60 to 80 per cent of their maximum. This 
is shown by comparative efficiency curves of Fig. 1, 
The two units were chosen as being within the same 
range of performance. The propeller fan has its peak 
efficiency at 0.2 in. static pressure while the blower 
wheel efficiency peak is reached at the pressure of 
nearly 0.8 in. Obviously it would be poor judgment 
from the economy standpoint to select the blower wheel 
for operation at low pressure, or the fan for operation 
at high pressure. However, there are cases which make 
it advisable to decide in just that way; hence, it is an 
important problem to develop fans and wheels to work 
well at higher and lower pressures respectively. 
Capacity of a fan to deliver air against static pressure 
is a function of speed, diameter, blade width, pitch and 
situation. Of first importance is peripheral speed which 
is represented by the product of rpm. and diam. When 
speed and diameter are fixed, the static pressure attain- 
able will vary only to a secondary extent due to blade 
width and situation of the fan with respect to its orifice, 
and to an even less extent with change of pitch. 


Ideal performance of 3 and 4 blade fans of 3 pitches. 


A- 4-BLADE FANS IN NORMAL POSITION IN ORIFICE 
B- SAME FANS SET FARTHER INTO ORIFICE 
C- 3-BLADE FANS IN NORMAL POSITION 


STATIC PRESSURE 
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All this is brought out in Fig. 2 which represents 
actual fan performance but is idealistic rather than a 
record of test results. Test results conform in general 
to this representation but there are too many irregu- 
larities in connection with air flow and fan design to 
permit complete conformity to such a diagram. 


Fig. 2 shows performance of three sets of fans of 18°, 


25°, and 32° pitch. Sets A and B consist of identical 
4-blade fans and differ only in their location in the 
orifice. Sets A and C are similarly situated but set C 
consists of 3-blade fans, the individual blades being 
identical with those of set A. 

Each set has an air delivery at zero static pressure 
which is directly proportional to the pitch. In contrast, 
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at shutoff, any three fans of the same kind or in the 
same situation reach a static pressure common to the 
group while the pitch does not matter. 

Thus, at lower values of static pressure, the pitch is 
important with respect to cu. ft. per min., becoming less 
so as the pressure increases. On the other hand, num- 
ber of blades (of the same form) and position of the 
fan are important at high pressures and become less so 
as pressure becomes low. 

Again, the chart shows that a given value of cu. ft. 
per min., for example 1000, can be obtained at a num- 
ber of different values of static pressure without change 
either of rpm. or fan diameter or blade design. The 
changing factors here are number of blades or the very 
simple one of fan position. This group of curves could 
be greatly extended by taking other factors such as 
blade shape, blade width, etc. into account. A figure 
along similar lines could be drawn to show power rela- 
tions; and, in fact, numerous other charts can be and 
no doubt are, available to fan designers. 

Power required to run a fan depends on two factors, 
namely—fan output and fan efficiency. Fan output is 
given by expression 

Total Pressure X cfm. 


Air Horsepower me : 
6356 


; ia Air hp. Output 
Fan Efficiency — ioe 

Brake hp. Input 

The difference between input and output is the losses 
due to work done in bringing about directional changes 
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in air flow, in setting up eddies, and in frictional heat. 
No doubt eddies constitute a large part of the total 
loss which, by careful design, should be kept to a 
minimum. 

Maximum efficiencies usually run from 50 to 70 per 
cent, though sometimes still higher values are attained. 
This means that the losses are considerable, and yet 
their efficiencies are often higher than those of driving 
motors of fractional sizes, which is remarkable consid- 
ering the exceedingly high state of motor development. 

Since fan efficiencies reach their peak at low pres- 
sures, it is important that the driving motor should 
reach its peak at nearly the same point. If, as is usually 
the case, the fan has an overloading characteristic, and 

if it is to be used under 

conditions of varying 

B pressures, it is good 

practice to drive it 

with a motor whose 

1600 maximum _ efficiency 

will occur at a slightly 

higher point on the fan 
1200 | pressure curve. 

The — overloading 
characteristic of a fan 
is due partly to de- 
crease in efficiency and 
0 partly to greater air 
horsepower delivery, 
requiring more driv- 
0 ing power as the pres- 

sure is increased. This 

characteristic is not 

necessarily undesirable 
but may be, on the contrary, highly desirable as repre- 
senting a useful type of fan performance. Where over- 
loading is due to falling off in efficiency, it is undesir- 
able but where it is due to the ability of a fan to keep up 
air volume against increased pressure, it is often a 
desirable thing. 

Speed of small, fractional horsepower, single-phase 
motors decreases very rapidly with increase in load, es- 
pecially in the region of full rated load. For this rea- 
son, it is easy to find cases where, of two fans, the fan 
with the greater pitch will deliver the less air. 

Fig. 3 illustrates the principle of this seemingly para- 
doxical performance. Curves (a) are for two fans, pos- 
sibly alike except for blade pitch. Fan A at 1300 rpm. 
delivers 1400 cu. ft. per min. while fan B delivers 1500 
cu. ft. per min. at the same speed, but only 1270 cu. ft. 
per min. at 1100 rpm. A certain motor whose speed 
and efficiency curves are shown at (b) will drive fan A 
at 1300 rpm. with an efficiency of 30 per cent, but when 
fan B of greater pitch is substituted, the motor can no 
longer drive it at 1300 rpm. and slows down with a 
consequent lessening of the load until it reaches an 
equilibrium at 1100 rpm. with air delivery of only 1270 
cu. ft. per min. The motor is now working at an effi- 
ciency of 23 per cent. 

Motors are arbitrarily rated within reasonable limits, 
so it may be that a motor of 1/30 hp. rating may be so 
designed that its peak efficiency occurs, not at full load, 
but at 1/40 hp. If, then, a fan designed to draw 1/30 
hp. is supplied, the motor will not drive it at maximum 

(Continued on p. 82) 
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27 Motors 


(SEE ALSO FRONT COVER 
OF THIS ISSUE) 


On This Defense Product 


ECENTLY shipped by Greenlee Bros. & Co., 

to the Cincinnati plant of the Wright Aeronaut- 

ical Corp., a new Greenlee automatic transfer 
machine for drilling, boring, countersinking, reaming 
and tapping operations on air-cooled motor cylinder 
heads, comes close to being an ultimate in automatic, 
multi-purpose machine performance. Though full engi- 
neering-design details cannot be divulged at this time 
a brief review of specifications and performance will 
certainly be of interest. 

As indicated on the front cover of this issue of ELEc- 
TRICAL MANUFACTURING (where the infeed end is 
shown) and herewith (from the outfeed end) the ma- 
chine is essentially a multi-purpose assembly carefully 
co-ordinated for maximum effectiveness. 


SOME MAJOR SPECIFICATIONS 


HERE ARE 27 motors, totaling 108 hp. on the 

job. The control panel is 30 ft. long, 5 ft. 7 in. 
high and 12 in. deep. It includes 162 contactor timers, 
There are about 7 miles of wiring—37,075 
it. of it, to be exact; of which 3,825 ft. is on the control 
panel, 750 ft. allocated to push button stations and 32,- 
500 ft. within the machine. 

The push button station contains 99 indicating lights, 
16 push buttons, 1 selector switch and 2 drum control- 
lers. There are selector switches and push button sta- 
tions for hand control at each unit. 

Overall, the machine extends for 73 ft., has 33 work- 
ing stations, 22 idle stations, 2 inspection stations and 
performs 94 operations. A total of 57 cylinder heads 
is in the machine at any one time. 
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ONTROLS are well or- 





Literally one of the most astonishing devel- 
opments to have evolved in the course of 
the speeding of arms production by Amer- 
ican industry, the specifications of this 
aircraft motor fabrication unit (all that can 
now be told) are a study in themselves. 
Sequence cycling. Centralized controls. 
Multi-motoring and full light indications 
of all steps in the process, of course. 





The cutting compound pump has a capacity of 550 
gal. and delivers not only to the tools but to each end 
of an inclined trough running lengthwise through the 
machine cut which coolant and chips from the working 
stations drop and are carried to the central tank sunk in 
the floor near the center of the machine. That tank has 
a capacity of 1650 gal. for coolant and 18 cu. ft. for 
chips. 

The sequence starter for the motors starts one after 
another at 2 sec. intervals. A push button starts and 
stops the hydraulic system motor. Another controls the 
coolant pump. Lights indicate the completion of cir- 
cuits. Lights for each unit indicate any failure to com- 
plete full travel in either direction. Other lights for 
each fixture indicate failure to fully clamp or unclamp. 

Operations on one side are sequenced through a 4- 
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ganized. A—This 
panel with nearly a hun- 
dred indicating lights and 
various controls offers the 
supervisory point. B—As 
seen from the rear simplic- 
ity and orderly methods 
have fully dominated the 
wiring plan. C—Believe it 
or not, this electrical con- 
trol panel is 30 ft. long and 
contains 3,825 ft. of wir- 
ing. There are 7 miles of it 
in the complete machine. 





HE cylinder head mounted on the transfer plate 

and a face view of the transfer plate showing the 
four clamps and dowel pin which locate and fasten the 
head to the plate; also the two locating bushings 
which together with pins in each working fixture 

locate the cylinder head relative to the tools. 


position drum control which in first position governs 
automatic operation of the machine, in second permits 
hand control clamp and unclamp only through push but- 
tons, in third allows hand control of transfer bar 
through push buttons and, fourth, offers hand control 
of all units through one push button and one selector 
switch or each unit through its individual push buttons. 

For the other side, a 2-position drum control offers, 
in first position, connection of controls for all units 
working on front cylinder heads and, in second, connec- 
tion of controls for all units working on rear cylinder 
heads. 


The machine is under absolute control of the oper- 

ator at the infeed end through the push button control 
station which is hooked up to the various units and 

electrical contactors so that failure of any of the cylin- 
der heads to be properly located and clamped in any 
fixture will cause the machine cycle to stop and failure 
of any of the working units to feed in to the full depth 
and return will cause the machine cycle to stop. Should 
any cylinder head fail to be properly located or either 
clamped or unclamped improperly, the machine cycle 
will stop. To aid the operator in finding the cause of 
failure, an indicating light for each of the above func- 
tions for each unit or work station are so interlocked 
that by pressing certain push buttons all lights except 
the one for the station causing the trouble will light 
indicating definitely and quickly where to go to elimi- 
nate the difficulty. 

Each of the tool carrying units is driven by an 
individual motor which rotates the tools and drives a 
hydraulic pump which furnishes power for the feed ex- 
cept the tapping stations where no hydraulic feed is 
required. The electrical controls are arranged so that 
the automatic cycle can be cut out and each unit con- 

(Continued on p. 92) 
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\W ITHIN the 73 ft. length of this master of pro- 
duction are 57 cylinder heads which will each 


receive 94 fully supervised and controlled automatic 
machining operations (see also front cover.) 
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(A) TERMINAL BLOCK 

(A) Molded sectional unit which can be supplied in any number of terminals (G 
from 1 to 50 and has all the advantages of the conventional one-piece terminal lul 
block. Rated at 30 amp., 750 volt, it has slotted mounting holes, brass washer- for 
head terminal screws, white marking strip and large section brass terminal ing 
strips held tightly in position. Saves time and space in mounting. Curtis be 
Development & Mfg. Co., 3266 N. 33 St., Milwaukee, Wis. wi 
ine 
(B) Available for use on either ac. or dc., this improved magnetic relay can be to 
equipped with single or double-pole and single or double-throw contacts. 54 

Features a continuous duty, low power consumption coil, silver-to-silver, self- 
cleaning and self-aligning contacts, rubber insulated lead wires on double-pole (I 
relays. On double-pole, double-throw relays the contacts carried by the plastic th 
arm are now secured by a spun-over riveting operation that requires no facing fr 
pela oe and thereby eliminates open end grain contact. Furnished with a molded in 
(B) MIDGET MAGNETIC RELAY plastic base providing greater protection against absorption of moisture, higher co 
~~ insulating qualities, increased mechanical strength and lighter weight. Ward th 
| rs i Leonard Electric Co., Mount Vernon, N. Y. : 
(C) Capacitor-start, reversing motor for use on lathes, cranes, hoists and other ré 
applications where instantaneous reversing is necessary. A special centrifugal- tk 
starting switch with two contacts, a solenoid relay and a resistor, required for ré 
the reversing operation, are all furnished as a part of the motor. A drum 1 

switch is provided separately to operate the motor. Available in ratings of 
from % to 34 hp., single phase 60 cycle, the motor operates at 1725 rpm. on (1 
115 and 230 volt circuits. Westinghouse Electric & Mfg. Co., East Pitts- Ci 
burgh, Pa. Ci 
Ww 
(D) Driven by a slow-speed, heavy duty synchronous motor which assures 0 


positive accuracy for all timing ranges, this interval timer is unaffected by 
temperature changes, impervious to moisture and has no springs to break. 


The switch is self-enclosed, single pole, quick make and break, and is rated at u 
10 amp., 125 volt, 5 amp., 250 volt, and 4% hp., 125-250 volt. Motor reduction p 
gears run in oil and housing is sealed for life-time lubrication. A precision u 
gear train completes the timing mechanism. Available in 21 types to cover | 
virtually any timing requirement. Reliance Automatic Lighting Co., 1927 C 


Mead St., Racine, Wis. 


(E) Electric pump control for use with low pressure water systems is operated \ 

C) REVERSING MOTOR by means of a rubber diaphragm moving a pivot disk and actuating a free s 

‘ floating toggle link mechanism which opens and closes both sides of the line 

instantly. Range pressures can be adjusted from 10 to 25 lb. closing pressure 1 

and from 30 to 45 lb. opening pressure. Will operate single or polyphase ac. 
motors up to 2 hp. on 110 volt or 3 hp. on 220 volt, and a motor of 4% hp. or 
less on 32, 110 or 220 volt de. Sampsel Time Control, Inc., Spring Valley, Ill. 


up to 15 hp., 220 volt and 25 hp., 440-550 volt. New features include heavier, 
cadmium-plated, forged copper contacts, high efficiency blow-out coil con- 
struction, larger magnet structure, electrical interlocks with double-break 
silver contacts, and semi-enclosed are shields. Cutler-Hammer, Inc., 315 N. 
12 St., Milwaukee, Wis. 


F) Ac. across-the-line starter for squirrel cage motor control built to handle ( 
| 


(F) AUTOMATIC 
STARTER 









(E) PUMP 
CONTROL 


(D) INTERVAL 
TIMER 
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G) New, flexible coupling which can serve as a connecting medium for oil 
lubricating lines as well as being capable of transmitting torque, compensating 
for parallel or angular misalignment, reducing noise and vibration, and smooth- 
ing out power impulses. Any size shafting between 4 and 5¢ in. inclusive can 
be handled by this new style which is of the non-reversible type. When used 
with shafting of unequal diameter, the bore of one cap, bushing and washer is 
increased to accommodate the larger size shafting. Torque capacities range up 
to approximately 45 lb.-in. at recommended usages. Harris Products Co., 
5408 Commonwealth Ave., Detroit, Mich. 


(H) Electronically controlling the mechanical feeders on pulverizing machines, 
this unit safeguards against clogging, overheating and motor burnouts arising 
from overloading because of variations from lot to lot, as due in turn to change 
in moisture content which increases or decreases grindability. The equipment 
comprises a control unit housed in a drawn shell steel case, which connects to 
the magnetic contactor switch of the feeder motor operating the mechanical 
feeder, ranging from 1 to 5 hp. in the usual installation. The control is set for 
the full load current of the grinder motor and keeps check through its load- 
range regulator. Control panels are built in capacities up to about 250 hp. on 
the grinder motor and for about 5 hp. on the feeder motor. Standard voltages 
range up to 550 volt but equipment can be built for voltages up to 2300 on the 
main grinding motors. Max Mosher, 130 W. 42 St., New York, N. Y. 


(I) Midget receiving circuit mica capacitors with elongated plastic molded 
casings measuring 1l¢ x 7% x 3% in. Hot tinned brass wire leads provide the 
connections. The standard mica type is available from 0.0001 to 0.002 mfd. 
while a second type capacitor with silvered mica section comes in 0.0001 to 
0.001 mfd. capacity. Aerovox Corp., New Bedford, Mass. 


(J) Inside-silvered lamp of the carbon filament type especially developed for 
infra-red ray processes in drying, baking, heating and dehydrating. The pure, 
polished silver in the base end of the lamp acts as a reflector to project the 
infra-red rays toward the surface being worked on. Available in a 250-watt, 
110-220 volt model; clear glass types which require separate reflectors are also 
obtainable. North American Electric Lamp Co., 1082 Tyler St., St. Louis, Mo. 


(K) Designed to operate a warning light or horn signal or to maintain pressure, 
within predetermined limits, in a motor-driven hydraulic pump circuit, this 
switch may be operated at pressures up to 1500 lb. per sq. in., using either 
brake fluid or mineral oil. Reliable, fool-proof and electrostatically shielded, 
it is easily adaptable to varying electrical requirements. Bendix Aviation, 
Ltd., Union Air Terminal, Burbank, Calif. 


(L) Reliable, low-priced time switch for single cycle operations such as con- 
trolling signs, window and flood lighting, attic ventilating fans, etc. where only 
one automatic on and off operation is required in aay 24-hr. period. Single 
pole, single-throw switch rated 35 amp. at 115 and 230 volt. Large, silver 
snap-action contacts. Timing motor is self-starting, slow speed, high torque, 
synchronous, quiet, fully enclosed, permanently lubricated. Entire mechanism 
may be removed by loosening one screw. International Register Co., 15 8. 
Throop St., Chicago, IIl. 
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‘AA) For automatic resistance welder operation, this power and control unit 
includes in one compact cabinet contactors and firing relays, sequence timer, 
protecting fuses, limit switches, motor starter, low voltage transformer and 
relay, etc., thereby eliminating not only the necessity for separate control units 
but also all external inter-unit wiring requirements. Cabinet is provided with 
external brackets for easy wall mounting. Weltronic Corp., East Outer Drive, 
Detroit, Mich, 


(BB) Available in Nema frame sizes from 203 to 326 this series of induction 
motors has been designed with mechanical strength and protection as primary 
objectives. A notably rigid motor frame has been used and an unusually 
effective coordination of engineering-design and fabricating procedures results 
in efficiencies in manufacture and availability in various sizes and types as 
specified. Single end ventilation; uniform end shields; elimination of inner and 
outer bearing caps are some features. Crocker-Wheeler Electric Mfg. Co., 
Ampere, N. J. 


(CC) Based upon an operating principle which involves the creation of a partial 
vacuum around the switch contacts as the circuit is interrupted, this enclosed 
safety switch involves full pressure sustained contacts and a quick make-and- 
break operating mechanism. Skillful engineering-design reduces effort neces- 
sary to operate. Space requirements minimized. Bull Dog Electric Products 
10., 7610 Jos. Campau Ave., Detroit, Mich. 


(DD) Featuring small size, a new group of transformer components is being 
offered for active use in hearing aid, aircraft and similar applications. These 
units weigh only 0.3 oz. and measure 7¢ x 7¢ x 34 in. Almost 10,000 turns are 
employed in the coil structure to effect a high inductance. United Trans- 
former Corp., 150 Varick St., New York, N. Y. 


(EE) New line of resistors with ferrule-end type construction for fuse clip 
mounting, supplied in either inductive or non-inductive types, the latter having 
a residual inductance at all values of essentially zero. The units utilize the 
standard layer windings, the wire being insulated before winding with a 1000 
deg. C. heat-proof, moisture-proof inorganic material. An outer shell of \ in. 
thick heat-treated glass provides high voltage insulation as well as additional 
protection against humidity. Available in 10, 20, 35, 50, 90 and 120 watt sizes 
in high resistance values. Sprague Specialties Co., North Adams, Mass. 


MACHINE TOOL FINISH. To speed up the finishing of exterior surfaces of 
machine tools, a new synthetic system has been evolved which reduces the 
finishing time from 4 or 5 days to a period of 6 to9 hr. This five-step method 
not only saves time but the resistance of the finish to water, lubricating oil, 
sperm oil, and alkaline emulsion cutting compounds at both room and operat- 
ing temperatures, even to 160 deg. F., has been improved over the former 
method. Offers three variations in gloss of final coat. Since the raw materials 
used have been placed on the priorities list, only those requirements can be 
taken care of which are for national defense purposes and covered by a priority 
certificate. Sherwin-Williams Co., 101 Prospect Ave., N. W., Cleveland, Ohio. 


POLYSTYRENE MOLDING COMPOUND. Lightweight thermoplastic 
available in a color range from crystal-clear to black has a low power factor and 
high volume resistivity. Water absorption is zero; tensile strength increases as 
temperature decreases; exceptional dimensional stability. Unaffected by 
acids, alkalies, alcohol or oils. Its distortion point is 78 deg. C.; may be molded 
to extremely close tolerances. In its crystal-clear form it transmits up to 90 
per cent of light; its refractive index is 1.59. Catalin Corp., 1 Park Ave., 
New York, N. Y. 


STANDARD V-BELTS, formerly recommended only for operation in temper- 
atures under 130 deg. F., are now fully equal to the specially compounded black 
belts (furnished for temperatures above 130 deg. F.) in heat-resisting qualities. 
Accordingly, the special black V-belt construction has been discontinued and 
the standard belts can be ordered from stock for drives on which the heat- 
resisting belts have previously been used. B.F, Goodrich Co., Akron, Ohio. 
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(FF) Small motors for integration within the transmitting and indicating 
elements which comprise the basic units of a remote indicating system for air- 
craft instruments. The transmitting motor is attached directly to the sensitive 
instrument element, the whole assembly being located conveniently near the 
source of measurement. Connected to the indicating motor on the instrument 
board, a pointer establishes a position in synchronism with the transmitting 
unit. These two motors, which may be remotely separated, operate in exact 
synchronism, the rotor of one following the least motion of the rotor of the 
other. Simple electrical wiring between these two units eliminates the pre- 
viously required long mechanical connections and tubing between the engine 
and cockpit or instrument panel. Single phase ac. is used for supplying the 
energy to this system. While the system can be designed to operate under any 
combination in a wide range of voltage and frequency, the standard is either 
26 volt, 400 cycle, or 52 volt, 800 cycle. Pioneer Instrument, Div. of Bendix 
Aviation Corp., Bendix, N. J. 


(GG) Among the many types of rectifier units available in both constant and 
adjustable voltage, ranging in size from 4 to 500 hp. for operation from single 
or three-phase ac. lines, is this single tube rectifier supplying full wave filtered 
de. power at 230 volt, from 220 or 440 volt 60 cycle single phase ac. Clark 
Laboratories, Palm Springs, Calif. 


(HH) To meet the exacting demands of military aircraft electrical performance 
as well as extreme volume and weight minimums, this circuit breaker combines 
a fully electro-magnetic trip for a time delay feature as well as an instantaneous 
trip. Length 234 in., height 334 in., width 0.865 in., weight 44% oz. Suitable 
for 12 to 32 volt service. Heinemann Circuit Breaker Co., 99 Plum St., 


Trenton, N. J. 


([1) Piloted coupling for floating shaft requirements combines resiliency and 
shock cushioning action with a low angle universal joint action, thus eliminat- 
ing the necessity for an outboard bearing on extended shafts or auxiliary bear- 
ings on intermediate shafts. Constructed entirely of steel, it consists of two 
hubs, one of which carries an integral flange to which the cover is secured, a 
special tempered steel member forming a complete cylindrical grid-member, 
and flanged steel cover. Made in three types, the one illustrated showing a 
horizontal arrangement of two couplings with connecting shaft especially 
adaptable for use in paper mills, steel mill drives through motor room walls 
and marine applications. Falk Corp., Milwaukee, Wis. 


(JJ) Moisture-proof, heat-resisting capacitor suitable for use up to 110 deg. C. 
in capacities from 0.0001 to 2 mfd., 100 to 1000 volts. Varnish-coated; fits 
into small space and is designed for long service life. Dumont Electric Co., 


514 Broadway, New York, N. Y. 
ELECTROLYTIC BLACKENING PROCESS to replace black nickel plating 


of virtually all metals including aluminum, steel, stainless steel, zinc, cadmium, 
nickel, silver, gold, lead, tin and various alloys. A hard, black, adherent finish 
may be obtained by immersion of these metals in a salt solution operated from 
140 to 190 deg. F. Current densities required range from 44 to 5 amp. per sq. 
ft.; voltage from 1 to 2. Anodes may be of carbon or stainless steel; tanks of 
wood, stainless steel, ceramic ware or nickel alloy. The work is cleaned for 
blackening similar to the cleaning preceding plating and the black coating is 
deposited very rapidly in from 30 sec. to 3 min., depending upon current 
density. Enthone Co., 440 Elm St., New Haven, Conn. 


PLASTIC POLYSTYRENE ROUND RODS, in sizes from 1% to 1 in., are 
characterized by their resistance to acids, alkalies, alcohol and water. They 
are colorless, of satin finish, and have no offensive odor or taste. Supplied in 
one degree of hardness only, they possess extremely good electrical insulation 
properties. The material does not become brittle or lose strength at tempera- 
tures as low as minus 30 deg. C. and withstands tropical temperature without 
distortion. Julius Blum & Co., Inc., 532 W. 22 St., New York, N. Y. 


(JJ) SMALL CAPACITOR 
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OMPLETING (A) the sub-assembly of the control 

or power panel on a bench. Applying (B) the 

control panel in a recess provided for it in one of the 
side frames of the machine. 


NLY a few years ago the idea of packaging milk 
or other liquid products in paper containers 
would have been thought fantastic. Today, the 

job is done automatically and as a matter of course on 
machines manufactured in large quantities by the Pure- 
Pak division of the Ex-Cell-O Corporation, in a sepa- 
rate plant making this product exclusively. Dairies in 
many parts of the country employ these machines to 
good purpose for packaging milk and other liquid and 
semi-liquid dairy products, and the same basic machine 
is used also for packaging fruit juices and other liquids. 

The Pure-Pak is fully electrified and depends upon 
several types of electrical equipment to make it func- 
tion as required. In fact, it may really be described as 
a series of electrically operated machines mounted on a 
common base and integrated into a unit which, except 
for supplies of steam, cooled brine and electricity, is 
completely self-contained. In service, the machine is 
used with cartons er packages supplied ready printed 
and folded flat but having only the vertical seam ce- 
mented in place. 

It is the function of the machine to open or “form”’ 
the carton inte its square-section shape, glue the bottom 
flaps, coat the entire carton with paraffin, cool the car- 
ton and its coating so that the latter is solidified and 
hardened, fill the carton with the liquid to be packaged, 
at the same time measuring the liquid accurately; and, 
finally, to close and seal the carton and deliver it ready 
for shipment. During this process, the container is ad- 
vanced automatically from station to station by con- 
veyors. If the user does not have available already a 
vacuum line and a supply of compressed air, there is 
furnished with the machine, but as an entirely separate 
unit, generally located in a separate room, a compressor 
unit, including a motor driving a combination air com- 
pressor and vacuum pump. 

All dairies have a supply of cooled brine or of 
ammonia for the refrigerating unit, and of steam for 
melting the paraffin and for cieansing and sterilizing 
purposes. The machine must, of course, comply with 
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Because dairy equipment must encounter 
sustained conditions of moisture-ladened 
air, because large units do not readily 
adapt themselves to straight-line produc- 
tion methods and because automatic prod- 
ucts to be used in unskilled hands must be 
made interruption-proof, if possible, there 
are some truly special procedures used at 
Pure-Pak with implications for useful ap- 
plication elsewhere. 





local health department requirements and its use where 
steam and moisture are much in evidence necessitates 
the choice of electrical equipment which is either well 
protected against moisture or is not affected thereby. 
A main driving motor at one end of the machine pro- 
vides nearly all the power required for mechanical 
actuation, but a separate motor is used to drive the 
blower in the refrigerating unit and a third small mo- 
tor drives a pair of glue rolls. There are, in addition, 
several inspection and pilot lights and several electrical 
heating units as well as the various control units and 
two transformers. Among the control elements are 
some limit switches which have to be water and mois- 
ture proof and which are made in the Ex-Cell-O plant. 


SPOT ASSEMBLIES ADOPTED 


LTHOUGH the machines are built several at a 
time, they are spotted at various points on the 
assembly floor and the units required are brought to 
these locations, since production is not in sufficient quan- 
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tity for a moving line. In fact, assembly varies to some 
extent as to the order in which certain of the parts are 
put in place. Electricians work so as not to interfere 
with other assemblers, sometimes making sub-assem- 
blies and sometimes on main assemblies, depending upon 
the requirements of the moment. Many sub-assemblies 
are completed at benches before they reach the main 
assembly floor, but some of the wiring and certain other 
electrical work has to be done as the main assembly 
progresses. 

3ecause of the moist conditions prevailing around 
the machine when it is in service, it is necessary to have 
much of the wiring enclosed and yet so placed that con- 
duits through which it passes are drained automatically 
of water which is sure to condense from vapor which 
inevitably enters wiring channels. For this reason, most 
of the wires are run through sizable ducts or recesses 
within the cast side-frame members and so placed that, 


if a ground or short occurs in service, wires are easily 
pulled out and replaced. All the passages have drain 
holes at the lowest point and the use of small conduit 
pipe is minimized. Where wires must be run to lights, 
heater units or switches necessarily at exposed positions, 
the practice is to employ %¢- or 3-in. “superservice” 
cord, with heavy rubber covering and to run this ex- 
posed but adequately supported. Where this cord passes 
into a circuit box or through a hole into the main frame 
ducts, the hole is tapped and supplied with a brass 
compression fitting such as is often used for copper 
tubing. 

Such fittings have a gland-like nut inside of which is 
a loose ring the outer surface of which is conical and 
mates with a female conical surface of the fitting. When 
the nut is tightened, the ring is contracted, making a 
tight fit around the rubber cover of the wire and form- 
ing a water- and moisture-proof joint. The fitting, of 
course, is screwed into the hole on a pipe thread which 
also makes a tight joint. This expedient has saved 
much trouble, as the exposed wire is not readily in- 
jured and can be replaced easily if necessary, but water 


cannot enter around it even though a hose and steam 
be employed to wash down the machine in approved 
dairy fashion. 

Final assembly of the machine starts with certain 
operations on the base. To this are added the side 
frames which, like the base, have been primed, filled 
and painted previously, both inside and outside. In 
some cases, part of the wires which run through pas- 
sages in the side frame are put in place before the side- 
frames are attached to the base, as this facilitates the 
installation. Recesses and ducts for wiring are cored in 
the frame and, where the space cored out is open at one 
side, as it is at some points, provision for tight fitting 
covers with gaskets is made. Holes through which 
individual wires or two-wire service cord leads leave 
the main conduit are tapped for compression fittings, 
as above indicated. Most of the wires are cut to length 
on the bench before installation and some of them are 
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there provided with phenolic molded connector plugs 
at their outer end where they must be connected to 
certain of the heater cartridges, several of which are 
needed at various points on the machine. These plugs, 
of course, make it possible to quickly disconnect certain 
heater units and to apply new ones quickly should burn- 
outs occur. 

One of the important electrical sub-assemblies is, of 
course, the main control panel. This includes a mag- 
netic starter for the main drive motor, a manual starter 
for the cooler motor, one two-pole and one three-pole 
circuit breaker, two relays; a 50-v.a., 110-24-volt trans- 
former, for lights; and a connector block for 22 pairs 
of circuit terminals. All these units are purchased 
separately and are assembled to the panel and wired 
together at a bench devoted to making this sub-assembly. 
The panel is subsequently delivered to the main as- 
sembly and is fastened into a recess provided for it near 
the base and at the end of one of the side frame mem- 
bers. Channels for the wiring, cored in the frame, ter- 
minate at the recess for the main panel and nearly all 
the wires from the panel are fastened to the various 


URE-PAK, for 

packaging milk 
and cream in paper 
carton distribution, is 
really a composite of 
four separate but syn- 
chronized machines, 
all electrically oper- 
ated, on a common 
base. 




















































































binding posts on the circuit block. 





From this point, 
most of the wires are led upward into a recess opening 
toward the inside of the frame and those which are not 
carried out through compression fittings at this point 
are led through a cored horizontal channel to other out- 
lets as required along the frame. 

Back of the circuit box and inside the frame, but in 
its own sheet metal container is a 1,000 v.a. trans- 
former connected through switches to the main line. 
This transformer steps down the line voltage in the 
customer's plant to the 110 volts required at most points 
on the machine. The 110 to 24-volt transformer of 
50 v.a. capacity, on the main control panel, supplies 
current for the safety circuit in which there are several 
limit switches all normally closed. In the event that 
certain events of the cycle do not occur as required, one 
of the safety switches is opened and the machine 1s 
stopped instantly and before any serious damage can 
be done. 

Specifically, if the temperature at certain points is too 
high or too low, the machine will not operate. Instant 
stopping is brought about by the use of a solenoid-oper- 
ated brake on the main drive motor. Wiring run 
through frame ducts early in the assembly cannot be 
connected to outlets, of course, until the outlet fittings 
are put in place and this is necessarily delayed in some 
cases until the conveyors and other mechanical ele- 
ments are installed and adjusted. 

One of the first and most important mechanical units 
to be put in place between the frame side members is 
an indexing spider having several radial bronze man- 
drils of square section. These mandrils fit the interior 
of the packages which are automatically expanded (from 
the folded form in which they are received) and are 
slipped over the mandrils as each of them reaches the 
loading station. Thereafter, as the spider is indexed, 
glue is applied to the end flaps of packages by glue 
rolls, the flaps are folded together and a good joint is 
insured by pressing the flaps between heated shoes and 





IRING the 

one sideframe (A). 
Flexible leads, some ending 
in plastic plugs for connec- 
tion to heater cartridges for 
spider shoes, leave the re- 
cessed wiring ducts through 
compression fittings. At the 
bottom is the line transform- 
er set back to back with the 
main control panel which is 
on the opposite side of the 
frame casting. B—Applying 
one of several cartridge type 
heaters to the recess provided 
for it and connecting the 
plug at the ends of the heater 
leads to the other halt of the 


plug. 


ON goes the 


main drive 
motor with its 
integral right- 
angle gear reduc- 
tion upon a frame 
bracket provided 
for it. The mo- 
tor leads are con- 
nected to wires 


al 
\eaer 


which are carried 
through a duct in 
the frame to the 
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the end of the mandrils. Heat is applied by cartridge 
units set into the air-operated clamping shoes. Other 
cartridges supply heat to the glue rolls. All these car- 
tridges are made readily removable and they are not 
inserted in the holes provided for them until later in 
the assembly operations, thus effecting desirable flexi- 
bility of installation and servicing. 

After shaping and gluing, the package reaches the 
unloading station and there is discharged into a con- 
veyor which carries it through a bath of paraffin. The 
latter is converted from the solid to the liquid form 
by heat supplied by a coil connected to an,outside steam 
supply. The paraffin is raised to 180 deg. F. and held 
at that temperature by thermostatic control of the steam 
valve. 

Dipping the package not only coats it with paraffin 
but also insures that the package is sterile. After coat- 
ing, it is necessary to cool the package and thus set 
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the paraffin. This is done by shifting it onto a second 
conveyor which carries it through a cooling chamber, 
into which air from a blower is circulated after the air 
has passed over cooling coils. The conveyor, moving 
intermittently, carries the package out of the cooling 
chamber and thence, through a gate, to the filling sta- 
tion. There the package is automatically filled by one 
of a pair of positive displacement pistons operated off 
the longitudinal shaft which runs the length of the ma- 
chine. Milk is fed from the pump cylinders alternately 
and intermittently and in measured amount after the 
packages, advanced in synchronism, come to rest suc- 
cessively at the filling position. Then the packages are 
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OW all the electrical units of the machine are 
interconnected. The vertical strip near the 
center of the diagram is the block on the control panel 
to which 22 pair of leads connect most of the other 
electrical units built into the machine. 


advanced again through a closing station and one in 
which a fastening staple is heated, driven and clinched 
to seal the job. 

The longitudinal shaft is driven continuously through 
a gear reduction which steps down the speed of the 
main 1 hp. motor from 1800 to 24 rpm. Gears, cams 
and links operated by the shaft actuate the spider, 
conveyors, filling pump and stapler, all, of course, in 
proper synchronism. An important though very simple 
assembly operation is that of fastening the main driv- 
ing motor on its bracket, connecting its right angle 
drive to the longitudinal shaft and its leads to wires 
already run from the starter. Very similar operations 
are required on the 44-hp. motor which drives the glue 
rolls through its own reduction gear and the 1 hp. 
motor which drives the blower by V-belt. 

At the closing station there is a 50 watt cartridge 
heater to warm the paraffin where the seal is effected 
and a similar heater of 125 watt capacity is used at the 
stapler to heat the wire forming the staple, sterilizing 
it and causing it to melt the paraffin where it pierces 
the paper, thus insuring a tight joint. These heaters 
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are made removable but are protected against moisture 
and the exposed leads between them and the frame con- 
duit are made as short as feasible, and are run where 
the chance of injury and of possible grounds caused by 
moisture are minimized. 

At various points along the machine, there are as- 
sembled to the frame several water-proof receptacles 
with fully enclosed lamp bulbs. These are so placed 
that light is thrown where it best illuminates either the 
package itself or certain parts of the machine which the 
operator must be able to observe readily while the ma- 
chine is running. There are also several limit switches 
used for safety purposes as well as to stop the machine 


Telelena a’ 
BELL at) las 


automatically if certain events of the cycle do not oc- 
cur as required. In addition, buttons are provided to 
start and stop the machine at either end by hand. All 
these make for convenience and safety in operation. So 
too, does the use of a steam jet arranged to prevent 
foaming of milk at the filling station. This jet is shut 
off automatically by a solenoid valve when the machine 
is stopped for any reason. 

As the wiring diagram shows, six 75 watt, two 50 
watt, two 100 watt and one 125 watt cartridge heaters 
are applied, all but three of these being for shoes which 
register with mandrils of the spider. All these heaters 
are so simply installed that details of their assembly 
need not be given. Much the same is true of the other 
small electric units such as limit switches and lights 
variously incorporated. 

In this machine, in fact, as in the assembly of many 
other specialized machines which are built a few at a 
time, many of the details of assembly are left (particu- 
larly as to the order in which they are done) to the dis- 
cretion of experienced electricians charged with the 
work. Nevertheless, the electrical assembly is well 
planned and well executed, in step with other assembly, 
and it is all checked subsequently when the machine is 
tested in normal operation, as is required before it is 
released for shipment. 
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Mechanical Forms Of Motors 





Are Important To The Specifier 





Amply justifying the astonishing diversi- 
ties of frames, dimensions, mountings, etc. 
etc., in which even the standard forms of 
motors are available, the power-unit needs 
of the engineer-designer are closely met 
by the offerings of the motor builder. 
This discussion, by space and sponsorship 


realities, is confined entirely to fractional 
hp. motors of which Bodine, by the way, 
builds no less than 3,000 types. Some 
highly tangible suggestions that will enable 
you to do a better job in selecting and 
specifying the motor for your product 
by one long-experienced in this field. 





HEN A PRODUCT requires a_ fractional 

horsepower motor for its drive there is a 

tendency, in this electrical-minded age, for 
the engineer-designer to pay first attention to the elec- 
trical characteristics of the robot that is to do the job 
and overlook the opportunities that lie in the great di- 
versity of mechanical forms of motors that are avail- 
able. Identical performance can be obtained by quite 
dissimilar motor shapes and constructions. The astute 
product development engineer will, therefore, in the 
earliest stages of his new design, give due considera- 
tion to the mechanical form of the motor. Incidentally, 
he is likely to find that the choice of motor shape for 
his apparently special requirements can well be met, 
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for instance, by incorporating motor parts in the motor- 
ized product,* or that motor manufacturers have al- 
ready brought out a motor with all those brackets, 
gadgets, and contrivances that make it just ideal for 
his purpose. The right mechanical form of motor is 
always the one that best meets the basis of the inte- 
grated product design. 

In general, the engineer-designer has three different 
ways available to specify motors to drive his machine 
or appliance. He can merge the motor parts completely 
in his machine, go to the other extreme and design his 
product around a complete motor unit (incorporating 
it, for instance, in one of the end brackets of the frame) 
or, most commonly, couple a completely framed motor 
to the driven end of the machine. 

The mechanical form of motor cores and frames can, 
therefore, be looked at under the following viewpoints : 

1. The motorized product can determine the me- 
chanical form of the motor cores and completely 
dominate the shape of the frame. 

2. The more or less standard motor unit can de- 
termine the shape of the product attached to its 
frame. 

3. The motorized product can determine the se- 
lection of the most appropriate standard motor avail- 
able for specification. 

Shaftless motorsy are usually most effective as power 
sources where integral horsepower or the large frac- 
tional horsepower ratings are required. Built either 
as shell type (where an accurately machined steel shell 
carrying the wound stator is pressed into a bore pro- 
vided by the frame of the machine) or frame type 
(where the stator supporting frame is end-mounted to 
the machine) the rotor is mounted right on the ma- 
chine shaft. 

The compactness of such design, with its correspond- 
ing saving in weight and cost, offers an inducement to 

* See also “When the Motor Dominates the Product Design,” 
ELECTRICAL MANUFACTURING, June 1941. 


7 See also “What Do You Know About Shaftless Motors?” 
May 1941. 
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Scovill, for many years a regular source of supply for the U.S. Govern- 
ment, is cooperating in every way to forward defense plans. When 
deliveries are not as prompt as our customers desire, we hope they will 
realize that delays are sometimes unavoidable, and part of the price 


paid for National Defense. 


Metal Parts and Products Made to Order in Quantity from Brass, Steel 
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Brass, Bronze and Nickel Silver Mill Products 


— Condenser Tubes 


and Other Base Metals 


Boston Providence 


Detroit 


Chicago 
In Canada: 


New York Philadelphia Syracuse 


Cincinnati San Francisco 
334 King Street, East, 


Toronto, Ontario 


for WAR and PEACE 


Pittsburgh 
Los Angeles 


Out of the Scovill plant is pouring a 
steady stream of small parts and as- 
semblies like those shown abov e—parts 
indispensable in building weapons of 
defense or products for peace. 

Scovill’s facilities for high-speed pro- 
duction, its engineers and mechanics, 
laboratories and shops, are mobilized and 
working day and night to make America 
impregnable to attac ok. These same facili- 
ties have long played a vital part in 
producing devi ices that add to the com- 
fort and enjoyment of living. Developed 
even further, they will make America a 
better place to live in in the years to 
come. 

How this mobilization for peace and 
war has been effected will interest you. 
The story is told in the booklet, “Masters 
of Metal.” 

Write for it today! Address 65 Mill 
Street, Waterbury, Connecticut. 


Scovill 


MANUFACTURING COMPANY 
WATERBURY, CONN. 











SCOVILL MASTERS METALS 
-.. TO HELP DEFEND 
THE AMERICA OF TODAY 
..-. BUILD THE AMERICA 
OF TOMORROW 
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Ts small pump drives. 


A—Here the pump frame 
merges with one of the 
motor end-shields while a 
variation (B) permits perfect 
alignment with motor arma- 
ture and impeller on the 

same shaft. 








the resourceful engineer to consider the possibilities 
of specifying shaftless types even for the lower bracket 
of fractional horsepower ratings. Stators for this type 
of motor are available in 2% to 5% in. diam. corre- 
sponding to those of brush type motor parts. The 
rotors usually have a bore too small for overhung 
mounting, but this can often be enlarged without im- 
pairing the performance characteristics of the motor. 
It is, of course, necessary to work out the details in 
close collaboration with the motor manufacturer. The 
limitations in the use of fractional horsepower shaftless 
motors are not so much on the mechanical side 
(though the necessity of achieving a uniform and close 
air gap around the rotor might offer difficulties) but 
rather on the electrical end. Their windings must be 
simple and rugged and not require any auxiliary de- 
vice for their proper operation, like automatic cutouts, 
slip rings, and brushes. As a result, polyphase design 
is used for shaftless motors. Progress in the art of 
building motors has, however, brought the capacitor 
type to such a high state that it can compete with poly- 
phase designs in regard to both simplicity and relia- 
bility; especially when one considers the compactness 
and the long life of capacitors of today. Were it not 
for its low horsepower output, a shaded pole motor 
would also meet the requirements. Single phase mo- 
tors naturally always find consideration when polyphase 
power is not easily available; otherwise, polyphase mo- 
tors* are to be preferred, and they are now available 
in fractional ratings down to 459 hp. 

Just as shaftless motors are mostly of the ac. induc- 
tion type, so motor parts generally are of the brush 


* See also “Why Not Polyphase Motors?” March 1941. 
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type. The parts comprise a field core of the salient 
pole type, with field coils mounted thereon, and a 
wound armature core, commutator, and shaft assembly. 
The engineer-designer of a new power driven device can 
choose the best mechanical form of motor parts for 
his product from the various sizes and shapes offered 
by motor manufacturers. Of prime importance is the 
form of the field core, since the armature core inside 
the field bore never conflicts with the desired shape of 
the product. The armature shaft also lends itself 
readily to many modifications. To mention just one, 
a pinion can be cut integrally on the shaft for applica- 
tions where a reduction in speed is wanted. 

For a given horsepower rating, the size of the field 
core can be either of small diameter and fairly long, 
or of large diameter and short in length. The peri- 
pheral shape of the field core, though to a large extent 
fixed by magnetic and electrical considerations, still 
can be either cylindrical or more nearly rectangular 
depending on the way the surplus iron is removed from 
the center of the poles. An accompanying illustration 
shows potential mechanical forms of field cores for a 
single rating of app. %o hp. at 3000 rpm., 115 volt 
Universal type, and assuming normal self-ventilation. 
Note the reduction in length with the increase in diam- 
eter, also the peripheral shape of the field laminations. 
These shapes are only typical. A still greater variety 
is obtainable on the market. 

Again the designer should not forget to consult the 
motor builder in order to combine the utmost in motor 
performance with the desired shape of his new product. 
Proper support for the field core, right selection of 
bearings and lubrication, careful balancing of all rotat- 
ing parts together with ample ventilation, are among 
the important factors the designer has to keep in mind 
when he uses motor parts only for his power driven 
device. 


OWEVER, it is not always practical to use motor 
H parts, and let the housing of the device serve as 
frame for the motor. Sometimes it is more economical 
to employ a standard completely framed motor and 
attach the device one way or another to the motor. 
Small pumps, for example, can be effectively built so 
that they form one of the end-brackets of the motor. 
Whenever it is advantageous to let a standard motor 
rule, more or less, the shape of a device, it is good 


15 \7 EIGHT 
V — hp. and 
13 lb. per hp.—hp. 


curves for ordi- 







































+ \2 
Rana 1 nary enclosed mo- 
INARY MOTORS| #2 tors and for light 
400 rrt?tty (02 weight enclosed 
= 92 motors (all for an 
5 320 8 = assumed speed of 
Sy 7 = 5,000 rpm.) 
S 240 6 2 
e > os 
s, 160 = 4£ 
@ = Do calindeede 3 = 
= IGHT WEIGHT MOTORS | 
80 +——+——_—+ + + + + 2 





bua WEIGHT PER H.P. | 
0! 02 03.04.05 06 07 08 09 J0 JI 
HORSE POWER 






ELECTRICAL MANUFACTURING 















44“ ’’ MARKS 
THE 
SPOT 


or Fiberglas helps insulate 
world’s largest electric fan 
induction motors. 


16-BLADE FAN in Army wind tunnel, Wright Field, 
Ohio, is driven by world’s largest induction motor. 
(40,000 h.p.)This wind tunnel, largest high-speed type 
ever built, holds an airplane model with a maximum 


wing spread of 17 feet. Steps up accuracy of new 
plane designs. Army can take no chances on costly 
breakdowns of this huge motor. So. in many of the 
tough spots Fiberglas insulation was used. 


What's a wind tunnel got to do with your problems? 


» 
You have motors. Or generators. 
Or both. 


And you and your equipment are 
working overtime. Maybe, this over- 
time work is producing breakdowns. 
Certainly, it’s exposing your equip- 
ment to longer and tougher operat- 
ing conditions. And it’s a certainty 
that new equipment is as hard to get 
as pulling hen’s teeth. 


But what’s a wind tunnel got to do 
with these problems? Just this: 


The manufacturer of the wind- 
tunnel induction motors (largest in 
the world) drew on his vast experi- 
ence gained in building equipment 
subjected to unusual and severe 
service. He picked Fiberglas because 
it offered maximum dependability. 
Why not let this experience help 
guide you in selecting electrical in- 
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sulation that will give you the same 
degree of protection? 


By rewinding with Fiberglas, you 
may find that your present overtaxed 
equipment can be made to withstand 
excessive loads for abnormal periods 
of time . . . with no insulation fail- 
ures. This is because Fiberglas has a 
long life under high temperatures 
and a high margin of safety against 
overloads. 


Many manufacturers have found 
it possible actually to increase horse- 
power output by slightly redesigning 
present motor or generator windings 
and insulating with Fiberglas. If 
you are faced with the dilemma of a 
long wait for delivery of new motors 
or generators, rewinding your present 
equipment with this glass insulation 
may solve your production problems. 


Of course, if you can get new 
motors or generators, your manufac- 
turer can supply them with Fiberglas 
Electrical Insulation on your order. 


Why not takeatip from the Army’s 
new wind tunnel? For increased relia- 
bility and performance specify Fiber- 
glas electrical insulation. Consult the 
manufacturer of your equipment or 
your electrical repair shop now. 
Owens-Corning Fiberglas Corporation, 
Toledo, Ohio. In Canada, Fiberglas 
Canada, Ltd., Oshawa, Ontario. 


*T. M. Reg. U.S. Pat. Off. 


OWENS-CORNING 


FIBERGLAS 












































practice for the product designer to ask for a print of 
the motor; then redesign the part in question to fit his 
device, and have the new part approved by the motor 
manufacturer. In doing this, he is sure that the change 
does not adversely affect the motor performance in 
regard to quiet and cool running characteristics or 
otherwise. 


WHY SO MANY MOTOR FORMS? 


HEN one reviews the catalogs of various mak- 

VV ers of fractional horsepower motors, a first 
impression is likely to be that of a bewildering maze 
of diversities in mechanical forms; and that, in our 
“standardized age.’ This great diversity, however, 
only proves that standards hamper the development 
of individual and ingenious designs quite as little as 
musical notes do the personal qualities of a violinist. 
These mechanical diversities are not the outgrowth of 
accidental whims, but rather the results of designs 
tailored to suit industrial needs and of years of engi- 
neering study, experience, and development. 

Base or foot mounting is the most common way 
of supporting the motor for horizontal or vertical opera- 
tion. The base is either welded to the motor frame; 
or more often as a separable base, screwed onto mount- 
ing lugs that form a part of the center ring. A separ- 
able base can easily be replaced by one tailored to the 
individual application; or for reducing the height of 
the motor, it may be left off, and the lugs only used 
for mounting. In foot mounting it is the general rule 
to let the feet form a part of the end-brackets. 

Strap mounting, where the motor is held by a strap 
to the base, has the advantage that the motor can be 
turned radially to any required position. Sometimes 
brush holder caps or bosses, terminal connectors, or 
other gadgets offer an obstacle to the desired way of 
mounting. It is then very convenient if the motor 





















be shifted 


different 


too. 





EAR motors 
are available, 
generally, in great 3 J 


variety. Here 
is a typical unit. In 
right angle types 
the output shaft can 
for 
almost any take-off. 
Double-gear forms 


C) provide 


(A) 


two 
reduced 
speeds. D—Gears 
at 90 deg. 
straight shaft drives 
may be combined, 


and 


can be turned independent of its base. In rotating the 
motor, the effect on the oiling arrangement must be 
noted to avoid possible loss of lubricant. 

Through-bolt mounting is often used for smaller 
motors, especially of the brush-type kind where the 
gap between the salient poles allows room for through 
bolts to be placed. 

End mounting motors have no lugs or feet and 
are often referred to as round body motors. The smaller 
motors usually provide tapped holes in one end-shield 
as means for end mounting; others are supplied with 
only one end-shield, the place of the omitted end-shield 
being taken by a suitably machined boss in the driven 
mechanism. 

Flange type mounting with the flange forming a 
part of one end bracket offers a rigid support right on 
the drive end, and brings the motor close to its load. 
The driven mechanism can either be fitted right on the 
motor flange or the motor flange mounted on the driven 
machine. This simple, reliable, and space saving mount- 
ing method finds wide acceptance and is now available 
for all motor sizes down to Yo hp. 

Special mounting dimensions can often be com- 
plied with when the departure from the standard de- 
sign is not a too radical one. Interchangeability is an 
important point in regard to mounting dimensions. 
Quite often an induction type motor has to be replaced 
by a brush type motor, or by one of different type or 
make. Replacement is then greatly facilitated by iden- 
tical mounting dimensions. 

Resilient mounting prevents vibrations set up in 
the motor from reaching the driven machine.* As a 
resilient mounting means, rubber, cork, springs, or a 
combination of these are employed. The method of 
resilient mounting can be approached from different 
angles, and this accounts for the variety of designs on 


* See also “Elastic Mountings for Quieter Motors,” May 1938. 
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_DIESEL ELECTRICS 





WITH 


y/ PERMANENT INSULATION 


You don’t have to compare cigarettes to know that Diesel 
electrics are the last word in modern design for locomotives. 





These sleek, swift, rolling power plants are shrinking the 
distance between terminals and have greater ton miles per 
hour hauling capacity than their steam-powered brothers. But 
the tremendous starting overloads and heavy hauls create 
copper-heating temperatures, and high speeds cause vibration 

. acombination of severe operating conditions which would 
alae aeneneiiaieneienn linia iti si soon dry out and open up the insulation of any ordinary motor 
' lead cable. 



































Rockbestos A.V.C. 600 Volt Motor Lead Cable 
No. 18 AWG to 1,000,000 CM, flexible conductors ‘ : 
That’s why the generators and the enclosed type traction 
motors are rated at a 100° F. temperature rise (100° F. above 
ae | ; ; } 4 
ambient) on an hourly or continuous basis. And that’s why 
“iii wuld eens Souter iene icici Rockbestos A.V.C. (asbestos and varnished cambric) Motor 
Lead Cable with its heatproof, fireproof, permanently flexible 
a aR —— insulation has been specified by manufacturers for field coil 
and brush lead connections. Rockbestos A.V.C. Switchboard 
Rockbestos A.V.C. 600 Volt Switchboard Wire Wire is also used on the control panels. 
No. 18 to 4/0 AWG, solid or stranded conductors 
These wires and the rest of the 118 permanently in- 
TEN TESTED ROCKBESTOS VALUES sulated standard constructions in the Rockbestos line were 
that will pay you dividends designed to meet some unusual operating condition or to pro- 
1. HEATPROOF 6. Oil, Grease and vide a better wire for a particular application. This research 
2. FIREPROOF Moisture resistant service is at your service. Rockbestos Products Corporation, 


7. High load i 
3. PERMANENT a oa 769 Nicoll Street, New Haven, Conn. 


4. Never becomes 8. Reduces returns 
hard or brittle and replacements Also refer to McGraw-Hill Electrical Buyers Reference 


5. Resists heat 9. Builds good will 
and vibration 10. Increases sales Anticipate Your Requirements! 





New York . Buffalo . Cleveland . Detroit . Chicago. Pittsburgh . St. Louis . Los Angeles . San Francisco - Portland, Ore. . Seattle 
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Rockbestos All-Asbestos 600 Volt Flexible Apparatus Cable—No. 18 AWG to 500,000 CM—one of 118 different permanently insulated wires and cables. 
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W HEN the space available for the motor is of ample area 

but short in length or restricted radially but fairly long, 
the engineer-designer will welcome the fact that sometimes 
identical horsepower motors are on hand to suit both extremes. 
A—Here are two 1/12 hp. motors, one 4}3 in. dia. and 6% in. 
long, the other $33 in. dia. and only $33 in. long. On the other 
hand, the form of brush type motors can often bz flattened to 
adapt it to the crowded condition existing in power driven 
business machinery, like calculators, typewriters, etc Con- 
ventional (B) and flatt 1 (C) forms are shown for two 

governor-type motors. 


the market. A separate resilient base, for instance, 


can be employed to which the motor itself it attached, 


or resilient brackets might be fastened to the motor 
end-shields. A third and very convenient method is 


to clamp a rubber lined ring, with ears for anchorage, 
over the round motor hubs. Some of the resilient con- the machine through a coupling.* This results in a 


structions show modifications depending upon whether compact machine and in highest mechanical efficiency, 


the motor is horizontally or vertically mounted, wall but can only be done when the speed of the motor is 
or ceiling mounted. The intended mounting should, the same as that of the driven machine. For many 
therefore, be stated when ordering the motor. applications, the motor speed has to be changed ; mostly 


1 
} 
i 


The shaft extensions of fractional horsepower motors reduced to suit the driven mechanism. When the speed 


usually show flats or keyways for direct drive to reduction is incorporated in the mechanical link between 
the motor shaft, and the shaft of the driven machine, a 
high motor speed can be selected, which on account of 


(Continued on p. 94) 





ND-SHIELDS, as carried in stock by a manu- . - 
facturer, for a line of motors having a 27% in. See also “For Flexibility In Product Drives,” September 
° ° ° ( 
diam. core. Diversity is allied, not only with ex- 1941. 
ternal shapes, but, with bearing types permitted, 


enclosure degree, etc. etc. 
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A DISTINGUISHED AWARD 


.. + Modern Molding Technique 
in National Defense Products 





Acam INSUROK is acclaimed in the Annual Modern Plastics 
competition; this year with the distinguished Major Award in the Defense Group 
for precision molded cabin ventilators used in a B-26 Martin Bomber. These same 


Richardson facilities, embracing every process from design to finished product, are 


a caianenasnenreranetinnainsttiseeiasassiitaseteniniie 


available for your plastics requirements. 


Mobed (ASU 


Illustrations courtesy The Glenn L. Martin Co., Baltimore, Md. 


The RICHARDSON COMPANY 


MELROSE PARK, ILL FOUNDED 1858 LOCKLAND. OHIO 





NEW BRUNSWICK. N. J INDIANAPOLIS, IND 
DETROIT OFFICE: 4-252 G. M. BUILDING 
NEW YORK OFFICE: 75 WEST STREET 





INSUROK Molded or Laminated @ EBROK Battery Containers e RUB-TEX Molded Hard Rubber e RUB-EROK Hard Rubber Electrical Insulation @ MICAROK Sheet Mica 
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PRE-FORMED, PRE-FINISHED METALS 


(Continued from p. 46) 


30th stainless-clad and cold rolled steels may readily 
be welded which will in many cases conserve an amount 
of machine work and will often prove the most economi- 
cal and satisfactory method of fastening members 
together. 

Stampings and drawings of steel and other metals will 
frequently be practical and desirous as substitutes for 
sand or die castings of the non-ferrous metals.* For 
special shapes, many of the manufacturers specializing 
in stamped and drawn work will be able to supply sec- 
tions from their own dies which will fully answer the 
purpose and thus eliminate the expense of new dies. 
The use of such’ stampings, drawings or punchings 
should therefore be preceded by consultation with the 
metal manufacturer. 

In the matter of finish, the product maker who has 
been specializing on some particular type of finish will 
undoubtedly have to make some sacrifices. This will 
be due not only to shortage of certain of the metals and 
alloys but also to the need of conserving labor which is 
often a considerable factor in adding the final finish to 
the product. As before brought out, application of the 
plans for conservation must not result in a lowering of 
the quality of the product. In the finish also a high 
quality must be maintained but emergency conditions 
will doubtless involve some changes. 

Electroplating for non-defense products is or soon 
will be out of consideration. Many of the electrodepo- 
sitions require metals that are extremely restricted, if 
not entirely unavailable for commercial purposes, in 
addition to which the use of electrical energy, required 
in large volume for electroplating, is already being con- 
served. What, then, will the product maker be able to 
do in order to maintain satisfactory finish? 

In the first place, there are types of metals in ex- 
truded, tube or sheet form which possess a finish that 
renders the elements made therefrom entirely suited for 
use “as is” without the addition of any final finish. This 
applies especially to the zinc-, copper-, brass-, and tin- 


base metals which, when used in sheet or tube form, 


present an appearance which is acceptable for many 
*See also “Making the Most of Pressed Steel” ELecrricaL 
MANUFACTURING, July 1941. 


A TAINLESS-CLAD steel offers the advantages of 
straight stainless stock without requiring so much 
of the scarcer alloys. The bond is quite permanent as 
illustrated by this (A) 360 deg. twist of an 8 in. bar 
of stainless on mild steel. B—It may be readily 

B welded with stainless electrodes 








ELATIVELY heavy cross sections of extruded 

metals of extraordinary toughness may be 

utilized to advantage as in the case of this heavy-duty 
padlock. 


products. Constructions in which extruded forms are 
employed may be made from a variety of coppers and 
brasses having a zinc content of 37 per cent or less and 
such elements when brushed, polished and lacquered 
will present a finish comparing favorably as to appear- 
ance and wearing qualities with the chromium finish so 
largely used previous to the emergency. Colors may be 
obtained by selective proportioning of the components 
of the alloys, the brasses especially offering a wide range 
of warm colors. Those low in zine possess a nearly 
copper color while an increase in the zinc content grades 
the color towards that of yellow brass. Alloys contain- 
ing about fifteen per cent zinc have a particularly pleas- 
ing rich golden color. Any attempt to obtain brasses of 
a particular shade will of course be dependent upon the 
availability of the metals entering into the composition 
so that continuous matching of specific shades should 
not be definitely expected. 

Pre-finished bonded metals in sheets or coils are 
made in a large number of distinctive and attractive 
forms which will increasingly be employed as substi- 
tutes for the more expensive platings and colorings. 
Nickel, chromium, brass or copper is electro-bonded to 
zinc, steel, brass, copper, aluminum or tin plate, the use 
of which in some of the combinations is at present 
restricted. Thus, deliveries of chrome brass, chrome 
zinc and chrome copper are rather extended while those 
principally used in the manufacture of electrical devices, 
such as nickel steel and chrome steel, are still available. 
What the future situation will be cannot be foretold. 

The pre-finished bonded metals are also proving an 
acceptable substitute in defense work for the more crit- 
ical metals such as aluminum and brass. They are con- 
sidered favorably in many cases as substitutes for stain- 
less steel since, while the coating has a nickel content, 
this content is far less than that of solid stainless. 

Such pre-finished metals may be obtained with corru- 
gated as well as flat surfaces, by which expedient, 
resistance to bending and denting is increased. In 
addition to plain bright or satin finish they are made in 
forms in which the bright and satin finish is alternated 
to form straight stripes while cjagonals or diamond and 
square finishes provide pleasing effects. Such pre-fin- 
ished metals will undoubtedly be used to advantage not 
only as emergency substitutes but for permanent con- 
struction when conditions improve. 

Pre-finished bonded metals are especially applicable 


to the construction of domestic articles, such as toasters, 
(Continued on p. 90) 
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Office view of new addition to the 
Frederick Post Co. plant 


That others may produce ..On Schedule 


Defense begins on the drafting engineer’s table. Before a plant can 
be built, he must plan it. Before a tank can be manned, he must see 
every tread and trigger on paper. He works first— quickly, so that 
others may produce On Schedule. 


To the men who man the drafting rooms of industry, a larger plant 
and expanded manpower makes it possible for us to continue to 
service our customers quickly, and to ship On Schedule a great 
majority of their drafting room requirements. 


Strictly on schedule under heavier and heavier demands are 
four important POST developments created to help speed up the 
output of the busy designer and drafting engineer. These four— 
P.T.M., Pencil-tex, Master-repro and Vapo-paper—are particularly 
suited to the Quality plus Speed requirements of today. Have you 
asked for samples for testing? Ask your nearest POST dealer or 
write to The Frederick Post Company, Box 803, Chicago. 
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(Continued from p. 61) 


efficiency, but a lighter fan may run so much faster 
and with so much higher motor efficiency, that it will 
actually deliver more air, as described above. 

This discussion has importance in relation to single- 
phase fractional horsepower motors, either of the split- 
phase or shaded pole type. 

Condenser type or de. motors are not subject to such 
wide variation; hence, on these motors, a heavier 
pitched fan may be expected to supply more air than 
a lighter pitched one. As motors increase in size, re- 
gardless of type used, speed variation becomes slight. 

There is another interesting aspect of the speed char- 
acteristic which relates both to propeller fans and 
blower wheels and ties in with the problem of over- 
loading. 

Let us keep in mind three facts, namely, (1) that 
single phase motors as used on unit heaters and oil 
burners, for example, slow down when load increases 
and speed up when load decreases, (2) that power re- 
quired to drive a fan or a wheel increases or decreases, 
in proportion to the cube of the speed, and (3) that 
with increase of static pressure, the power required by 
an overloading type fan goes up, while that required by 
an underloading type wheel goes down. 

These three considerations lead to interesting con- 
clusions, best illustrated by two examples. 

(1) Example of an overloading propeller fan 

First, we will assume a fan to operate at 1200 rpm., 
against 0.1 in. static pressure and to deliver 1450 cu. 
ft. per min. and require 0.08 brake hp. 

For some reason, the static pressure rises, and would 
rise to 0.04 in. if speed were to remain constant at 1200 
rpm. But speed now falls to 1100 which causes static 
pressure to rise only to 0.335 in. while cu. ft. per min. 
reduces to 800 and hp. increases to 0.11. Had speed 
remained constant at 1200 rpm. the air delivery and 
power would have been respectively 880 cu. ft. per 
min. and 0.142 hp. Thus, we see that the falling speed 
characteristic of the motor has reduced the overloading 
in this case from 77 to 37 per cent, while air delivery 
has fallen off only 9 per cent over what it would have 
been at constant speed. 

(2) Example of an underloading blower wheel 

Taking somewhat similar figures, we have a wheel 
operating at 0.1 in. static pressure, 1100 rpm. and 
delivering 1100 cu. ft. per min. with power consumption 
of 0.3 hp. 
remained constant would reach 0.4 in. with cu. ft. per 
min. reduced to 985 and power to 0.27 hp. 


Static pressure now increases, and if speed 


But this tendency to reduction in power causes motor 
speed to increase 1200 rpm., at which point cu. ft. per 
min. is back to 1100 and hp. has gone up to 0.35. It is 
evident in this case that the motor-wheel combination 
is running more efficiently, as should be expected. In- 
stead of underloading, the wheel is now slightly over- 
loading, and it is of interest to note that the air delivery 
has remained constant. 


It is apparent from the above examples and discus- 
sion that the motor speed characteristic is a matter of 
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prime importance in connection with rating of both 
overloading and underloading air impellers. This rat- 
ing should be done, as before stated, with the complete 
unit and not on the basis of N. A. F. M. code tests of 
fan or wheel alone. 


TOWARDS QUIET OPERATION 


HERE ARE some situations where noise is not 

objectionable, but there are none where quietness 
of operation is. Hence, the fan or wheel designer 
should seek noise elimination at all times. A forward 
step of great importance was taken when wide blades 
were introduced in 1932. These greatly reduced the 
objectionable hum of the older narrow blades, which 
was due to vibration of the blade itself as it cut rapidly 
through the air. The wide blade, by its nature, is not 
capable of such sustained vibration. It does have its 
natural period of vibration however, which may cause 
it to respond to motor vibrations impressed upon it 
provided the periods of fan and motor coincide. 

The characteristic 60-cycle motor hum, if impressed 
on a fan capable of vibrating at this frequency, may be 
greatly amplified by the fan. A fan may be set into vi- 
bration if the blades pass close by a supporting structure 
at a rate consonant with the natural period of the fan. 

Sometimes noise may be greatly reduced by generous 
use of insulating material, or by altering the weight or 
stiffness of the fan to change its frequency of resonance. 

The pronounced trend toward higher speed direct- 
drive motors has emphasized the problem of getting rid 
of air noise, which is caused by air at high velocity 
passing over a sharp edge. Any obstruction at front or 
back of the blade, especially on its outer portion, is a 
potential cause of air noise. Such obstructions may be 
merely innocent looking sharper curvatures in the blade 
forming, especially along the trailing edge where it is 
desired to give the air an additional “kick” to secure 
higher velocity. 

The importance of careful forming along lines of 
natural airflow is readily appreciated when one consid- 
ers the effects of streamlining an automobile. If auto- 
mobiles were limited to 30 miles an hour, streamlining 
would not be important, but at 60 miles an hour it is 
another story. When a 12 in. fan runs at 1725 rpm. 
its peripheral speed is 60 miles an hour, and when a 
30 in. fan runs at 1140 rpm. its peripheral speed is 100 
miles an hour. Moreover, permissible noise in an auto- 
mobile is of an entirely different order from what would 
be tolerated in a sleeping room at night or even in a 
quiet office. It is obvious that the problem is a difficult 
one, and it should be equally obvious that high speed 
motors have their drawbacks as well as their advan- 
tages and should not be adopted merely because they 
are cheap. 

Where belt drive is practicable, as with larger size 
attic fans, the double advantage of high speed motor and 
slow speed fan is obtained at the cost of the drive. It is 
probable that we shall see increasing resort to belt drive 
or to other speed reduction means in the near future. 

The noise problem of blower wheels is somewhat dif- 
ferent. At low pressures the air inflow is larger, and 
noise due to air passing across the blade edges is pro- 
nounced. With higher pressures the reduction in air 
(Continued on p. 90) 
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BULLETIN | 


Two sizes Metallized and Wire 
Wound Volume Controls and 
Potentiometers up to 2 watts 
and 20 megohms resistance. 


BULLETIN Il 


Metallized-type Resistors: 4 in- 
sulated sizes, 14-, Y/-, l- and 
2-watts; 10 high frequency sizes, 
l4- to 150-watts; 4 ultra-high 
range sizes; 5 high voltage and 
high frequency power sizes; 5 
suppressor sizes. 


BULLETIN Ill 


Insulated Wire Wound Resis- 
tors: 7 sizes from 1/2- to 20-watts. 


BULLETIN IV 


Power and Precision Wire 
Wound Resistors: 53 sizes of 
fixed and adjustable power 
types from 10- to 200-watts; in a 
wide variety of shapes, mount- 
ings, etc. Inductive and non- 
inductive. 14 Precision Wire 
Wound Resistor types to as 
close as 1/10 of 1% accuracy. 


BULLETIN IV-B 


Sealed Precision Voltmeter 
Multipliers, 2 sizes, 1.0 meg- 
ohm to 5 megohms resistance 
and 1 kilovolt to 5 kilovolts. 
Impervious to moisture. 


BULLETIN V 


Attenuators: Unique new IRC 
molded motor commutator type 
20-step Attenuator; also, con- 
ventional 30-step units. Ladder, 
potentiometer or bridge T. 


BULLETIN VI 


Quick heat dissipating all-metal 
Rheostats, 25- and 50-watts. 
2-watt Wire Wound Potentiom- 
eter and Rheostat. 





INTERNATIONAL RESISTANCE COMPANY 


NOVEMBER 1941 


These IRC Resistance 
Data Bulletins, designed 
for quick, easy reference, 
will simplify getting the 
right resistor for almost 
any application. Ask for 
them by number. 
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405 NORTH BROAD STREET 
PHILADELPHIA, PENNA. 
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Thus, either the complete offerings of an indi- 


For any such additional information as 
indicated) and you can instantly identify the may be required, qualified readers are invited 
variations in which these are made available. to write our Director of Reader Service. 

For the addresses of companies herein 
vidual manufacturer or the availability of any listed please refer to the “Guide to Buying”’ 


polyphase), dc., universal or torque motor of the group of motor makers is quickly known. 


desired feature or characteristic through any _ section of this issue. 
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Tough as it is resilient... readily workable as it is reli- 
ably uniform...remarkably fatigue and corrosion 
resistant... Bridgeport New Phosphor Bronze is a 
product of the most modern and carefully controlled 


methods of brass mill production. The numerous and 






widely varied types of switch and contact parts now 





being made of this unusual spring metal verify its 





importance to the smooth, economical production of 






top-quality precision-made parts...many of these for 
defense applications. Specification of Bridgeport New 
Phosphor Bronze sheet, strip, or coil assures the superior 


service qualities expected of spring metal parts today. 






NOTE: All deliveries are subject to the 
rules and regulations of Office of Produc- 
tion Management, Division of Priorities. 
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These operations were made relatively simple by the 
single control switch, but the attendance of the operator 
through the entire cycle was necessary. In giving the 
machine a “brain” or truly automatic control, it might 
appear that the attachment of a motor drive would 
revolve the master control switch, providing a simple 
answer, but several other problems were encountered. 
The ability to stop the machine at any time and reset 
it to the starting point was difficult to secure by this 
method. The necessity for accurate timing, particularly 
of the spray rinses, required a different type of switch. 
It was deemed essential to prevent improper operation 
of the machine. A starting operation consisting of 
pushing a small button was considered highly desirable 
for commercial reasons. 

These various requirements were worked out with 
the circuits shown in Fig. 5-A. The various valves 
and controls remained the same as in the non-automatic 
machines. The addition of the timer with its push- 
button start and automatic return to zero, and the heater, 
complicated the circuits considerably. 

The timer was made as shown in Fig. 5-B. A syn- 
chronous motor of a special type was used. When the 
field coils are energized, the drive pinion of the motor 
is pulled into engagement with the gear reduction train. 
When the current is interrupted, the magnetic field dis- 
appears and the pinion drops out of engagement. This 
construction operates as a positive clutch. The motor 
“1,” through a reduction gear train in case “2,” drives 
a main cam shaft “3” through flexible coupling “4.” 
Molded plastic cam “5” is molded on the shaft. Cir- 
cular tracks on the face of this cam are interrupted by 
risers “6” at various points. The accuracy in timing is 
secured by the shape and location of these risers, which 
which can be molded accurately. Brass switch fingers 
“7” with formed cam followers are operated by the 
risers on the cam as it revolves. The fingers are ad- 
justably riveted and screwed to the molded plastic base 
“8.” Silver contacts “9” on the ends of the fingers. 


Main current diagram indicating primary relationships. 
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Because the outstanding features 

which make the I. T. & T. Selenium 
Rectifier unique in its field are particularly applicable 
for use in aircraft, it was inevitable that it would meet 
with the approval of the progressive and fast-moving 
Commercial Aviation industry. 

The Selenium Rectifier is a compact and extremely 
light weight unit, with all rectifying essentials contained 
in one sturdy plate ...it operates efficiently over a wide 
temperature range...it is rugged, vibration - proof, 
dust-proof...and, of particular value in long distance 
flying, it is unaffected by atmospheric changes. 


Consulting engineering services available for specific requirements. 


Address Engineering Department for descriptive bulletin 


AMONG OUR CUSTOMERS 


AMERICAN AIRLINES, INC. 


AMERICAN EXPORT AIR LINES 


NATIONAL AIRLINES, INC. 


PAN AMERICAN AIRWAYS 


PENNSYLVANIA-CENTRAL AIRLINES CORP. 


TRANSCONTINENTAL & WESTERN AIR, INC. 


UNITED AIRLINES 





International Telephone & Radio Manufacturing Corporation 


67 BROAD SIREET, NEW YORR, N.Y 
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cA Nation-Wide, Personalized 


MOLDING SERVICE 


PHENOLICS-UREAS-~ CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 


Close collaboration is 
maintained because of 
the strategically lo- 
cated American Insu- 
lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,—you'll find AICO 
cooperative service thorough 
and reliable. 


ZN 


ZAic O\ 


AMERICAN INSULATOR CORP. 


Plant: New Freedom, Penna. 
SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 
CLEVELAND, DETROIT, LOS ANGELES, 
ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 





Is it at the - 
mercy 
of a 
slender 


spring 


DON'T let your Defense output lag for lack of a spring 
or a screw machine product. If your source of supply is 
inadequate, our long experience in making such parts, in 
quantity, and to extreme precision standards when desired, 
is yours at reasonable cost. 


Tell us what you need to smooth out your Defense or 
civilian production. We may be able to help you to 
get going at schedule speed. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

















make and break the various circuits through silver con- 
tacts on the ends of connection terminals “10.” 

On the end of the cam shaft, a coiled flat wire spring 
“11” is keyed to the shaft through the enclosing hous- 
ing “12.” This is the spring that furnishes the power 
to return the cam to the zero position. Suitable stops 
to limit the rotation are provided. 

The action of the timer is as follows: when the timer- 
motor circuit is closed, the motor starts, the drive pin- 
ion engages the reduction gear train and the cam is put 
in motion at a rate of 4%» rpm. As the risers come 
around and engage the switch fingers, the various 
valves and controls are caused to function in the de- 
sired manner. When all washing and rinsing operations 
are completed, the heater unit is turned on for twenty 
minutes. By the end of the operation, approximately 
thirty minutes have lapsed. The switch finger in the 
starting switch circuit is then opened by the last riser 
and the current broken. This permits the timer-motor 
pinion to drop out, the spring returns the cam to the 
zero position and the machine is ready for another 
washing job. 


SINGLE PUSH BUTTON CONTROL 


PERATION of the machine is started by press- 

ing a small push button for a few seconds. The 
push-button switch is actually a short-circuiting switch 
for the purpose of starting the timer motor and bring- 
ing the cam to the point where one of the timer switch 
circuits will energize a coil. This coil closes the timer- 
control switch and the push-button switch can then be 
released. The push-button switch, the push-button 
coil, and timer-control switch are shown schemat- 
ically on Fig. 5-A. 

The entire control mechanism is mounted on a sub- 
panel as shown in Fig. 6-C. The water-measuring coil 
and switch ‘i,’ the push-botton coil and switch “2,” 
and the timer “3,” are mounted to a heavy steel panel 
“4.” The assembly and testing of the entire control 
mechanism is done in a department separate from the 
manufacture of the basic machine. After the machine 
and its control are assembled, it is given a complete 
running test, to check all operations and their timing. 

The development of the automatic dishwasher re- 


PROVIDING the detergent is done automatically 

too. After the cup has been filled (A) the controls 
automatically admit the agent to the washing zone 
and keep the cup closed (B) until a new cycle starts. 


Fig. 4 A 
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ITH today’s plating problems 
Wi vasvine tremendously from 


one plant to another, United Chro- 


mium’s role in assisting the indus- 
try has become a many-fold task. 


Of primary consideration, of course, 
is the work of helping defense manu- 
facturers utilize chromium plating 
and other U.C. finishes to best advan- 
tage, both on production equipment 
and finished products. Some manu- 
facturers, for example, with no pre- 
vious experience in chromium plat- 
ing have to get into large-scale 
production immediately. Others are 
faced with the problems of plating 
new or unfamiliar parts peculiar to 
defense needs. 


TT 
CHROMIUM. 


INCORPORATED 


Br Rea Tul teeta 
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United Chromium's Pole 


IN ASSISTING 


THE PLATING INDUSTRY 


At the same time, attention is being 
given to the problems of other essen- 
tial industries—equally important, al- 
though not engaged in the defense 
program. Many such plants face the 
problem of converting a part of their 
facilities to priority work. Others 
must incorporate changes in prod- 
ucts, methods or cycle of operation to 
insure efficient plating with the ma- 
terials available. 


In serving hundreds of licensees, 
many of whose facilities are devoted 
to priority work, United Chromium 
is helping platers and manufacturers 
alike with the problems of :— 


SPEEDING PRODUCTION — 
through U.C. supervisory assistance 
that enables licensees to put their in- 


In the use of CHROMIUM PLATING, 
undoubtedly the most important plated 
finish in the defense program. 


For the heavier thickness of copper, 
Unichrome* ALKALINE COPPER 
gives a smooth, lustrous deposit—saves 
buffing time and labor. 

Where plating speed is paramount, Uni- 
chrome* ACID COPPER offers an 


economical and easy method of meeting 
specifications. 


The trend toward color and the shortage 


of nickel make ELECTROCOLOR* 


% Trade Mark— Reg. U.S. Patent Office 


THIS 1S HOW U.C. 


stallations into prompt and efficient 
production. 


MEETING SPECIFICATIONS — 
through use of the most efficient, up- 
to-the-minute methods — under the 
advisory counsel of U.C. Engineers. 


CONSERVING MATERIALS — by 
utilizing U.C. processes and produc- 
tion materials to avoid waste of the 
essential metals. 


We will be glad to assist in determin- 
ing how the U.C. processes and prod- 
ucts outlined below can be of service 
to you. Explain your problem briefly 
and address your inquiry to Dept. E, 
United Chromium, Inc., 51 East 42nd 
Street, New York, N. Y. for a prompt 
response. 


CAN HELP YOU! 


(produced by the electrolytic color plat- 
ing process) and ““PATTERNPLATE” 
ideal for interior trim and decorative 
finishes. 


For eliminating waste deposits of valu- 
able metals on plating racks and work, 
Unichrome* RESIST MATERIALS 
and RACK COATINGS are efficient, 


economical and easy to use. 


For resistant coatings on decorative 
articles, Unichrome* CLEAR LAC- 
QUERS offer an exceptional range of 
service characteristics. 
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AMBER MICA PLATES 


e IN UNLIMITED QUANTITIES e 
IN FULL SIZE SHEETS OR PUNCHED PARTS 


Composite Bonded Mica Insulation—composed of Amber Mica 
films bonded with Thermoset binders, Organic or Inorganic, as 
desired, for specific applications. 

The ideal, economical insulation for Commutator Segments when 
bonded with Organic Binder—a superior, high heat insulation for 
Toasters, Flat Irons, etc.. when bonded with Inorganic Binder. 

Available for any insulation purpose, on order, in Unlimited 
Quantities, in full size sheets, punched and perforated parts to 
your specifications. 


NEW ENGLAND MICA COMPANY 


Incorporated 
Waltham, Massachusetts 
New York Chicago Cleveland Pittsburgh 
Detroit Minneapolis St. Louis 


| [FOR EVERY MECHANICAL NEED] | 


COIL SPRINGS FLAT SPRINGS LOCK SPRINGS 
dO TO Me 8 
SNAP RINGS V WIRE FORMS 


We make springs from every type of wire 

up to and including three-eights diame- 

ter. We pledge rigid adherence to your 

specification. ,Get our quotation on your 
next job. 


AMIERICAN GSPIRING 


AND MANUFACTURING CORP. 
Holly, Michiqan 








quired about three years. The preliminary models 
showed that the ideas were practical. The durability of 
each element was determined by life-test operations on 
completely assembled machines. In addition, a special 
life-test machine was developed upon which one or 
more of each of the control elements could be mounted 
and caused to operate rapidly ; offering results in much 
less time than was necessary in testing the entire ma- 
chine on a one-half hour cycle. 

Finally, a number of machines were placed in em- 
ployees’ homes for actual usage. Needless to say, alter- 
ations were found necessary. This type of program 
minimizes the “experimenting on the public.” 

The automatic dishwasher was announced to our 
distributors January 1, 1941. The estimated year’s 
requirements were oversold by April. Additional quan- 
tities are now in production which will bring the total 
to 250 per cent of the original estimate. We believe we 
have what the American people want in the field of 
domestic dishwashers. 


PRE-FORMED, PRE-FINISHED METALS 


( Continued from p. 80) 


coffee makers, fans, ranges and kitchen furniture where 
appearance constitutes a much more valuable sales fac- 
tor than it does in factory and shop appliances. Since 
this bonded metal is suitable for bending, stamping, 
punching and similar processes of fabrication, it is find- 
ing wide employment in the construction of devices 
which have formerly been made of copper to which has 
been applied a plating of nickel followed by chromium 
plating. Pre-finished chromium bonded sheets are 
largely used in the construction of fluorescent lighting 
fixtures since the bright finish provides an excellent 
reflecting surface while the use of the same metal with 
satin finish provides light diffusion. 

The stainless-clad steel, previously referred to, may 
also be considered as a pre-finished metal of highly de- 
sirable qualities for use wherever corrosion resistance 
is required. If carefully handled, the surface is of a 
quality which will require no additional finish and may 
be considered as a satisfactory substitute for chromium 
plating. 





DELIVERY OF AIR 





(Continued from p. 82) 


volume greatly reduces noise. A particular source of 
noise is the cut-off if too near the blades. One-half to 
three-quarters inch separation at the nearest point is 
regarded as essential. Too low a cut-off may also 
cause noise in the form of rattle. Still another source 
of noise is eddies which may become pronounced at 
high pressures. 

The field of air impellers is thus, as previously stated, 
just one more instance of a supposedly completed devel- 
opment—nothing more to do—suddenly “busted” wide 
open and found to contain unsolved problems too num- 
erous to mention. 
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/ENTURIES AGO the gear became the 
symbol of industry because, more than 
any other component, it signified produc- 
tion by motion and power. 

That the gear was the logical symbol 
has been proven down through the ages 
by its universal application to all methods 
of manufacture. Nothing has lessened its 
importance. 

But the gear is more than a symbol. It 
is a product vital to modern high speed 
production, necessary to the operation of 
thousands of different machines and equip- 
ment, essential to the successful manufac- 
ture of millions upon millions of products. 
One type of gear which has earned its 


rie 23 £8 a 


niche in industry is the G-E Fabroil gear 


-a composition of unwoven cotton com- 
pressed within steel shrouds and possess- 
ing superior characteristics for heavy-duty 
industrial service. 

Primarily, G-E Fabroil gears are effec- 
tive because they eliminate metal-to- 
metal contact and their resilience has a 
quieting effect on the operation. But 
Fabroil gears also have the strength, long 
life and resistance to chemical action that 
industrial needs require today. In short, 
they are the answer to a surprising num- 
ber of your gear problems. 

Write Section D-65, General Electric 
Co., 1 Plastics Avenue, Pittsfield, Mass. 





PEEPS eT Ee I 


GENERAL & ELECTRIC 


PD-157 





| 
i 
| 
| 
| 
| 






































































You can’t tell how far a frog can jump 
by looking at him, and you can’t tell how 
good a tracing cloth is by reading ad- 
vertisements or by listening to a sales- 


poke to make him jump — and you find 
out how good a jumper he is. In the case 
of tracing cloth, you put it to work in the 
drafting room — and in actual use, you 
find out how well it performs. That is 
the only evidence you can believe—and 
we ask you to make that test, because 
we know what you will find out. Of 
course, we think you will buy our prod- 
uct and that will be to our profit — but 
further than that, we think you will profit 
also. The test won't cost you one cent — 
just ask your dealer or write to us for 
free working samples of Micro-Weave. 


The Holliston Mills, Inc. 


NORWOOD, MASS. 


BOSTON NEW YORK PHILADELPHIA 
CHICAGO ST. LOUIS RICHMOND 


= talk. 
In the case of the frog, you give him a 










FOUR-SPEED MOTOR 


(Continued from p. 58) 


Years of experience building our other machines had 
naturally pointed out many time-saving possibilities. 
One of the more obvious was the casting of the column, 
column head, and top slides in one piece, eliminating 
the necessary machining and drilling of the matched 
surfaces and matching of the castings at the final point. 
This would eliminate four machined surfaces and 
twelve 1% in. drilled and tapped holes. The hold-up 
to this change previously had been that the hob head 
had to be adjustable on the column. This hob head was 
always carried on horizontal ways which were machined 
from the open top of the column. If the column head 
was cast solid to the top of the column, a boring bar 
could not have been put through to mill these ways. A 
special size shaper would have had to be provided for 
this operation. Cost analysis showed no overall saving 
when doing so. 

Special effort was put on this part of the Rigidturner 
design and after several layouts each one better than 
the previous one, the present design was developed. This 
design eliminated the horizontal ways and substituted 
a bore with a key to keep the cutter head square with 
the vertical ways. A cylindrical section on the cutter 
head fit closely into this bore and a turret type lock se- 
curely gripped the cylinder and clamped it to the bore. 
When the head was adjusted for size, the turret lock 
was released by turning the square end which projected 
from the operator’s side of the machine. This design 
eliminated scraping the ways and assured an accurately 
located cutter head. 

The styling of the machine was carefully studied so 
as to give it rigidity and massiveness. The black trim 
around the base of the machine and the black center 
panel of the rear door added contrast to its looks. 

The push button panel was studied in order to bring 
all of its elements within reach of the operator. The 
stop button was provided with a mushroom head where- 
by it could be easily operated in case anything would 
go wrong. 





MULTI-MOTORED PRODUCT 





(Continued from p. 63) 


trolled by push buttons and selector switches mounted 
at the station to facilitate the set-ups. 

The electrical wiring is carried entirely in recesses 
cast in the base and housings of the machine so that the 
only conduit used is the flexible conduit leading from 
the housing to the motor on each of the units. The 
control panel is made in three units to facilitate shipping 
and also designed and constructed in our plant which is 
also true of the push button control station at the infeed 
end of the machine. 

This machine works in conjunction with another of 
similar nature in which the cylinder heads are mounted 
with the center line of the valve parallel to the center 
line of the machine so that the two machines complete 
almost all of the holes in the cylinder head. 
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PROTECTS ! 





KIMPAK «ivis 
MAXIMUM PROTECTION 
WITH MINIMUM BULK!“ 


NOVEMBER 1941 


KIMPAK* crtre wavvine 
DRESSES UP YOUR PRODUCT AS IT 


GET THE MONEY-SAVING Company | L 
STORY OF KIMPAK 


Mail Coupon Now! 


( *Reg. U. S. and Can. Pat. Off.) 





























KIMPAK enps russ, 
MUSS AND WASTE IN YOUR 
SHIPPING ROOM! 








KIMPAK acts Like A sHocK- 
ABSORBER — ITS EXTRA RESILIENCY 
CUSHIONS EVERY BLOW! 



























Protect Your Product with 
KIMPAK’S “Shock-Absorber Action! 


@ Soft, yet resilient, KIMPAK* acts as a shock absorber for your . 
product in transit... guards against breakage, scratches, “press 
markings” and surface “burning.” It helps protect you and your 
customers against losses due to shipping damage . . . saves time 
and waste motion in your shipping room . . . and dresses up your 
product as well. 

You buy KIMPAK in rolls, sheets and pads of the thickness and 
size that meet your needs exactly. KIMPAK is inexpensive, light- 
weight, flexible...as easy to use as a piece of string. Since KIMPAK 
absorbs 16 times its own weight in moisture, it more than meets 
government postal regulations regarding shipping of liquids. 

Don’t delay. Mail the coupon below for definite suggestions 
on how KIMPAK can help you. 


re 
1GN 


KIMBERLY-CLARK CORPORATION EM-1141 


Neenah, Wisconsin 


Please send me full information regarding KIMPAK, 


MI ss 55 akih enka han cek eet eneeuadasa eancaelanwssiiaseddackaae 
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JELLIFF WIRE CLOTH... 


BY THE ROLL, CUT TO SHAPER 


fabricated ready for assembling into your product— 
If you use wire mesh or mesh assemblies in your 
product or plant, avail yourselves of our more than 
60 years experience in weaving wire in all meshes 
and materials. 


Ask us to quote on your requirements. 


THE C. O. JELLIFF MFG. CORP. 


10 Pequot Ave. Southport, Conn. 
“Wire Products Since 1880"’ 


AN AVAILABLE 
INSULATION MATERIAL 


-- LAVITE 





LAVITE has a specific € Engineering problems are being reduced and 
gravity of only 2.5 to even eliminated with the incorporation of 
2.6. this steatite ceramic insulation material. Its many 


advantages — more precise machining to closer 
tolerances, high dielectric and compressive strength, 
greater uniformity — offer great latitude in the 
design and production of machines, appliances and 
equipment. Write today for samples and quotations. 


D. M. STEWARD 
MFG. COMPANY 


. Y Main Office 
rere 
Dielectric constant at Mee vot & Works: 


rs mokins 


69 cycles was 5.9— Cleveland CHATTANOOGA, a 
1000 KC 5.4 aed coll ae nee 


eT Tg Br Prey) 


Los Angeles, 4116 Avalon Bivd , Electrical Manufacturers Supply Co 


Weter absorption 
S.1.5-0.001 per cent. 


Per cent power factor 
S.1.5 et 60 cycles 
wes only 0.0165. 


Tai 
179 Melrose Ave 
Needham, Mass 
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MECHANICAL FORMS OF MOTORS 





(Continued from p. 78) 


higher electrical efficiency at higher speeds, may allow 
a reduction in the size of the motor. 

Belt and pulley drive is one way of achieving the 
desired speed reduction, but it does not provide a posi- 
tive reduction ratio and results often in a cumbersome 
installation. The built-in gear reducer motor is gen- 
erally the better mechanical form of motor for applica- 
tions which call for a speed altering mechanism.+ 

Built-in gear reductions are available in a surprising 
diversity and differ in respect to the position of the 
output shaft, the form and kind of gearing, and the re- 
duction ratio. Spur gears lend themselves easily to a 
position of the output shaft-parallel to the motor shaft, 
but in another plane, planetary gears allow the output 
shaft to be brought out from the gear head as a direct 
continuation of the motor shaft; while in the case of 
worm gearing, the shaft is brought out at a right angle 
to the motor shaft. Parallel drives generally have the 
output shaft in a fixed position ; while right angle drives 
are available in designs where the output shaft can be 
swung around in different positions, horizontal and 
vertical, to the left or the right, depending which one 
is the most appropriate for connection to the driven 
machine. 

Gear reducers are quite versatile in respect to shaft 
extensions. They may be built with double extension 
on the slow speed shaft, and sometimes show, in addi- 
tion, an extension of the motor shaft. In exceptional 
cases, two different reduced speeds are required to 
drive a mechanism; and if the motor is powerful enough 
to handle the job, the driving problem can be solved 


by attaching a gear head to either end of the motor, 


+ See also “Gear Motors May Be What You Need,” Septem- 
ber 1939. 


OTENTIAL 

forms of some 
field cores for the 
single rating of 
1/30 hp. These 
are essentially in- 
dicative. Greater 
variety is not only 
possible but read- 
ily obtainable, 

commercially. 
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TROUBLE-FREE FASTENINGS 


Obviously there can be no compromise with quality 
no element of doubt in the selection of fasten- 
ings upcn which depend the safe, successful perfor- 
mance of aircraft and all defense prcducts. Long 
the choice of America’s important industries, 
HOLTITE fastenings are playing an increasingly 


vital part in the defense program. 


Strcng, accurate, uniform and ccmpletely de- 
|pendable, HOLTITE fastenings, both regular 
and special, leave this 3 acre modern plant to 
become trouble-free units in the assembly of 
America’s foremost preducts for domestic use, 


as well as those destined for defense purposes. 


Since 1904, the Continental Screw Company 
has ably demonstrated to the trade that 
“There’s a HOLTITE Fastening For Every 
Use and Purpose.” 


CONTINENTAL SCREW CO 


New Bedford.Mass...Warehouses at Detroit & Chattanooga 


NOVEMBER 1941 
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Applications that re- 
quire Fractional H.P. 
motors of ratings from 
1/500th to 1/15th are 
assured of the utmost 
dependability with 
PILOT Motors. Write 
TODAY for Bulletin 
“P-140.” 


SAY F.A. SMITH MFG. CO. 
409 Dav is St., Rochester, N. Y. 
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EDUCTION in 

the size of the 
motor with a cor- 
responding saving 
in space may also 
be obtained where 
no center ring is 
used, and endshields 
are fastened to the 
stator or field core 
direct (A). Since, 
however, internal 
air ducts for ven- 
tilation are then 
excluded, this con- 
struction is advan- 
tageous for enclosed 
motors only. An 
efficiently self-ven- 
tilated motor (B), 
on the other hand, 
may allow a reduc- 
tion in size because 
a smaller motor can 

be employed. 





each giving a different reduction; or in the case of 
double reduction gear housings, an extension from the 
secondary shaft can be brought out in addition to the 
normal drive shaft, thus also giving two shafts or dif- 
ferent reduced speeds. 

The most common gears employed are spur gears and 
worm gears. Spur gears have advantages, such as, 
high efficiency, low cost, absence of end thrust, and 
interchangeability ; and disadvantages, such as, noisy 
operation, non-uniform velocity, low reduction ratio, 
and large space requirement. The advantages of worm 
gears consist in quietness of operation, great reduc- 
tion ratio with but little space requirement, and nearly 
uniform velocity; while the disadvantages are reduced 
efficiency, higher cost, and the presence of end thrust. 
In regard to gearing material, bronze is mostly used 
where strength is a main factor, while phenolics under 
absence of shock loads gives long life and quiet opera- 
tion. Bronze gears are generally oil lubricated, and 
the reducer requires oil seals to prevent leakage; but 
even then the manufacturer should be informed when 
the unit is intended for vertical mounting, so that due 
precaution will be taken against leakage. Phenolic 
gears are usually grease packed with the sealing prob- 
lem greatly simplified. 

In respect to the available reduction ratios, there is 
a great number of them listed in manufacturers’ cata- 
logs which in connection with the many different speeds 
obtainable from induction and brush type motors really 
cover an immense diversity in output speeds at the re- 
ducer end. One manufacturer alone claims more than 
1600 standard speed reducer motors from Moo to 
VY, hp. 

The reduction ratios available on the market range 
from close to 1:1 up to 2000:1 and higher; naturally, 
only those ratios are selected by each manufacturer for 
standard production which are most in demand. The 
lower ratios are obtainable in one step reductions, more 
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Uxclusive | 
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Hoover Ball Bearings are the only ball 
bearings with Honep Raceways. Honed 
by a new, patented process, behind closed 
doors, Hoover raceways acquire a me- 
chanical beauty and mirror-like smooth- 
ness previously possessed only by costly 
laboratory samples. And so efficient is 
this new method of honing that this 
construction is available at a cost which 
permits its use on commercial products 
of quality. 


HONED RACEWAYS . ‘ ‘ AN 


EXCLUSIVE 





dentification 





Only the name “Hoover” on a ball 
bearing identifies it as a Honep Race- 
way Bearinc. Look for the mark of 
honed quality. 


Honed Raceways maintain the 
maximum area of contact in 


support of the load. 


Honed Raceways (without de- 
manding an excessive premium) 
provide greater capacity and 
longer life. They have introduced 
a new and higher standard of 
quietness and smoothness. 





HOOVER FEATURE 
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COILS LIKE THIS 
MAKE A VITAL CONTRIBUTION 
TO NATIONAL DEFENSE! 


MOST coils find their way into tanks, planes and other 
defense equipment where human safety is at their mercy! 
Faulty impregnation (apparent only in use) is one main 
weakness to avoid. Acme-wound coils have as nearly per- 
fect impregnation as years of experience can produce. In 
the example above, so complete is the impregnation that the 
ends of 20,000 turns of 41 wire appear as one solid surface, 
with each wire thoroughly insulated! Acme’s more than 35 
years of coil making experience is always at your service. 


The Acme Wire Co., New Haven, Conn. 


Wire 
PRODUCTS 


COILS—MAGNET WIRE—VARNISHED INSULATIONS 


Bain 
RECTIFIERS 


ARE TAILOR-MADE 
TO YOUR SPECIFICATIONS 









B-L Rectifiers are engineered 
individually for your current sup- 
ply needs; be it battery charg- 
ing or any other application to 
convert A.C. to D.C. current. 


Let B-L engineers assist you. Use 


33 S their long experience in solving 
ELECTRICAL problems like yours. Write for 


ee . ; 
complete information. 


THE BENWOOD-LINZE CO. 


Engineers * Manufacturers 
1807 Locust Street St. Louis, Mo. 
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steps are used for the higher reductions. Electric mo 
tors with high reduction ratios produce, sometimes 
more torque than the gears will stand and precautio1 
has to be taken not to overload them. 

Governor controlled brush type motors hold the speed 
stable down to about 1500 rpm.; when still lower speeds 
are required, then the governor controlled speed reducer 
motor often provides the answer. 


ENCLOSURES AND COOLING METHODS 


HEN THE AMBIENT consists of clean air, 

free from fumes and harmful gases,* then an 
open motor can be employed, with no restrictions to 
ventilation other than necessitated by mechanical con- 
struction. Small motors of this type are known as 
skeleton type motors, while the larger sizes are now 
rarely used on account of the hazards brought about 
by exposing rotating electrical parts. 

An up-to-date modification of the open type motor 
is the protected or semi-enclosed motor. It combines 
the advantage of ventilation of the open frame with 
the safety against injuries of the enclosed frames. A 
semi-enclosed, ventilated motor has the ventilating open- 
ings in the frame protected with wire screen or per- 
forated covers, or of such shape as not to permit the 
passage of a rod larger than 4 in. in diameter. 

The totally enclosed motor prevents exchange of 
air between the inside and the outside of the frame, 
and offers good protection against dust, vapors, and 


* See also “Motors That Will Defeat Adverse Operating 
Conditions,” January 1941. 





LANGE mount- 
ings may be of 
two main types. A 
—Driven parts may 
be housing-attached 
to motor flange or 
(B) flange may be 
mounted to the ma- 
chine. 
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TWO PROBLEMS ...POLES APART... 


Find an identical solution to product development! 








THE CONSUMER-PRODUCT PROBLEM: To 
develop a new fibrous plastic material which 
would combine the desirable features of both 
molded pulp and resinous plastics. 

Credit a Durez resin for making possible 
this remarkable new material, ‘““Kys-ITE”’! 

At present the Keyes Fibre Company is 
using their new material in a complete line of 
service trays that offer noteworthy improve- 
ments. Like molded Durez parts, these trays 
are resistant to wear, mild acids and alkalis, 
soaps, greases, hot or cold water. Durable and 
non-shatterable ... tests have shown that the 
impact strength of these “KyYS-ITE” trays is 
from 5 to 7 times greater than that of general 


purpose phenolic molding compounds! 





THE INDUSTRIAL-PRODUCT PROBLEM: To 
construct a sander pad, having different char- 
acteristics in contiguous portions. 

Credit a Durez resin for the rigid hub! 


The Columbian Rope Company molds the 
pad of vegetable fibres throughout, using the 
same heat and pressure to fuse the portions... 
bonding the rigid hub with a Durez resin and 
the contiguous, flexible outer section with com- 
pounded latex. Outstanding improvements 
are the direct result of this unusual develop- 
ment. The CO-RO-FELT pad shown here, de- 
signed to operate at 6,000 R.P.M. on a porta- 
ble sander machine, gives better performance 
and longer wear, with corresponding de- 


creases in cost of production and materials! 


So notable are these two examples of the continuous contributions of 
Durez plastics to product improvement...they won major awards in their 
respective classifications in the 1941 Sixth Annual Modern Plastics Compe- 
tition. But for you, they are symbols of an even greater prize... the pos- 
sibilities that Durez offers for future improvements in your own product! 


DUREZ PLASTICS & CHEMICALS, INC. 
171 Walck Road 


North Tonawanda, N. Y. 


DUREZ PLASTICS & CHEMICALS, 


PLASTICS THAT FIT THE JOB 
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A TOUGH, UNIFORM 


insulation by many manufacturers. 









IRVINGTON, NEW JERSEY, 
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WARD LEONARD 
ELECTRIC COM- 
PANY USES IRVING- 
TON VARNISHED 
CAMBRIC TAPE ON 
THEIR REACTOR 
COILS 





Here is an insulation that is pliable, 
tough and highly resistant to abrasion, 
moisture, acids, and lubricating oils. 
Surfaces are uniformly smooth. Dielectric 
strength is excellent. Furnished in dry, 
tacky and oily finishes. 


A few of the applications are: In sheet 
form on corners and between layers of 
field coils, as slot insulation for armatures 
and stators, between laps on end turns of 
armatures, as phase insulation for stators 
and as coil wrappers, etc. Suitable for 
application by hand or machine. 


For more data on the several types and 
colors of IRVINGTON VARNISHED 
CAMBRIC AND TAPE 


Write Dept. 56 


PLANTS AT 


U.S.A. 


RESISTANT INSULATION 


The many applications and superior qualities of 
IRVINGTON VARNISHED CAMBRIC AND TAPE 


have made them preferred items for electrical 


VARNISH & INSULATOR CO. 





IRVINGTON, N. J. 
HAMILTON, ONT.,CAN. 
Representatives in 20 Principal Cities 





ESILIENT 
mountings 
may be of many 
types. This is a 
rubber pad-in- 


shear suspension 





fumes. When the joints of the enclosed frame are. 
as an additional safeguard, treated with an adequate 
sealing compound, then the motor becomes to a con- 
siderable extent immune against all deleterious influ- 
ences of the ambient. Since totally enclosed motors 
have to dissipate the heat all by radiation, those con- 
structions with exposed cores offer an advantage where 
the ultimate in cool running is desired. 

Hazardous locations where the ambient is occasion- 
ally filled with explosive vapors or gases call for an 
explosion-proof motor. Its frame is so constructed 
as to withstand an explosion that may occur within it, 
and to prevent the ignition of gases or vapors outside 
or within the motor. Explosion-proof frames con- 
structed in accordance with the specifications set forth 
by Underwriters’ Laboratories were in the past not 
available for the smaller fractional horsepower motors. 
The recent upswing in the military aircraft industry. 
however, brought a great variety of explosion-proof 
motors on the market with ratings as low as “oo hp. 

Other diversities in the type of enclosure are repre- 
sented by drip-proof and splash-proof motors which 
are guarded against falling moisture and dirt, or splash- 
ing water respectively. 

For applications where a ventilated motor is needed 
despite the presence of dirt or lint in the ambient, a 
solution is often found by enclosing one end-shield only 
and ventilating the motor through the other. The ef- 
fectiveness of cooling, naturally, is then greatly reduced 
unless the location of the vent holes is changed, or a 
baffle plate incorporated and the fan modified, or its 
action changed. Modifications of the ventilating sys- 
tem, standard with the respective manufacturer, have 
also been worked out for high speed motors where an 
ordinary fan would be too noisy, and for flange type 
and reducer motors, where the flange or the gear head 
offers restriction to the free passage of air and for the 
similar cases. 

Three piece motor design, consisting of a center ring 
holding the field core and two end-shields, is easily 
expanded into a line of motors by lengthening the cen- 
ter ring and core construction. Each one of the fram 
parts can be modified independent of the other to suit 
particular applications. An idea of the diversity obtain- 
able with such a frame is given by the accompanying 
illustration that shows some of the many end-shields 
carried in stock by one manufacturer for a line of mo- 
tors having a 27%-in. diam. core. The end-shields dif- 
fer not only in respect to their external shape, but also 
in respect to the cavity of the hub that is dimensioned 
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AMINATED METALS are like pieces of 
bread and butter. You get a combination of 
materials— put together for better results. A layer of 
silver bonded to copper gives you an economical 
workable laminated metal for use under corrosive 
conditions. Copper laminated to steel makes a 
rigid metal conductive. Or if you want a springy, 


conductive metal use a copper on bronze lamination. 


General Plate Engineers have long been leaders 


in developing such laminated combinations of 


NOVEMBER 1941 


metals—metals that meet specific problems that 
single metals can’t touch. See what they can do for 


vou. Write, specifying your problem. 





General Plate Division 


of Metals & Controls Corporation 
Metals and Controls Corporation Divisions manufacture the following 
products: Laminated & solid precious metals, electrical contacts — Solid 


and rolled plated precious metals in all forms — Trufiex Thermostatic 
Bimetals 


34 FOREST STREET, ATTLEBORO, MASS. 





FOR HIGH TORQUE, LOW 
MAINTENANCE AND ALL- 
ROUND PERFORMANCE 


Otel mulls 
are available in 
ratings from 1) &- 
hp through 3 4- 
hp in all standard 
voltages and 


frequencics 





WHEN YOU NEED A MOTOR THAT 


age has high torque, is quiet running, and 
has constant speed. 


+ eee is especially suitable for such machines 
as water pumps, compressors, beverage coolers, 
room coolers, stokers, unit heaters, refrigerat- 
ing equipment, and many other applications. 


viene does not interfere with radio reception. 


e wishisa te requires no attention except for infre- 
quent lubrication. 


ey will stay on the job day in, day out. 


CONSIDER THE GENERAL ELECTRIC CAPACITOR-MOTOR 


You can rely on it to give the sort of motor 
performance that you want. 


Our engineers will be glad to work with you in 
solving your motor problems. For this service, 
contact the nearest G-E sales office, or write 
General Electric, Schenectady, N. Y. 


And remember that there is a complete line of G-E 
fractional-hp motors. 


GENERAL & ELECTRIC 


ee 
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to receive a graphitized sleeve bearing, a self-alignin; 
sleeve bearing, or a ball bearing respectively. Th 
advantages gained thereby are best appreciated when 
ever a so-called standard motor is not satisfactory. Not 
only can mechanical changes be accomplished in an 
economical way, but also the electrical characteristics 
of the motor can sometimes be improved by lengthen- 
ing the motor core without increasing the overall di 
mensions. 

Most common material for motor housings is still 
cast iron or rolled steel. It is resistant to wear, eco- 
nomical and to some extent helps conduct the magnetic 
lines. The housings for the smaller motor are either 
made of die cast zinc or pressed steel, also molded 
plastics are winning favor as material for housings. 
Where weight reduction is of importance, aluminum 
or magnesium is chosen as housing material. The light 
weight metals, however, are often an easy prey for 
deterioration, and must, herefore, be specially treated 
against corrosion. Even zinc housings wither away in 
the tropical zone unless they are properly protected. 
The curves on the following page show a comparison 
in weight between ordinary commercial motors and 
extra light weight aircraft motors. In order to get a 
true comparison, totally enclosed motors are considered, 
and for both types the horsepower rating determined 
for the maximum temperature rise the windings and 
other motor parts will stand under continuous duty. 
The considerable saving in weight achieved in light 
weight aircraft motors is for many commercial purposes 
not applicable, since it is offset by the high cost of this 
construction caused by the use of expensive magnesium 
housings, of high temperature resisting insulation, and 
other special design features. 

Those finishes and related methods applied to the 
housing and other exposed metal parts serve two pur- 
poses; first, to protect the metal against corrosion ; 
and, second, to add to the sales appeal of the motor 
driven equipment. Air drying lacquer or enamel is 
used where protection of the metal only warrants con- 
sideration, while several coats of baked enamel over a 
priming coat bring out a lustrous finish. Very durable 
and also economical is wrinkle finish. Where sanitary 
considerations are involved, like in the food industry, 
plating is preferred, mostly nickel or cadmium plating. 


a way to modify the motor form for 
obtaining a compact design is to build the 
driven product or any necessary accessory right into 
the motor as is done with motor-generator sets having 
a common housing, or with built-in speed reducers. 
This is a set with two stators and two rotors in one 
housing, and in addition a built-in gear reducer. 
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THEN THE PATTERN! From this study, 
» D.M.I.men write specifications especially 
for your order. Smaller open hearth heats as- 


sure greater uniformity and better control of 


both physical and electrical properties. 


Teles ve 


7 


Baan’ 


Yes, at GRANITE CITY 


...and here’s how they work! 


FIRST YOUR MEASUREMENTS! This is a Granite City 

« D.M.L.* electrical sheet specialist, one of a group of 

steel experts who have helped scores of electrical manu- 

facturers step up production and improve their products — 

by giving them electrical sheets tailor-made to fit their needs. 

And this is D.M.I.’s first step—a thorough study of your 
plant and products. 


*Granite City’s Department of Metallurgy and Inspection 


AN EAGLE-EYE ON QUALITY ! At every 

« step D.M.I. checks your order against 

specifications. Again Granite City’s unique 

flexibility proves an advantage, making pos- 
sible more control samples per order. 


Blue Print to Finished Products... 


D. M. 1. Experts Control Every Step 


AND A PERSONAL CHECK ON THE “FIT’ ! 

« Not until a D.M.I. man has checked 

personally on performance of the electrical 

sheets in your plant is the order officially 
marked “completed.” 


GRANITE CITY STEEL CO. 


GRANITE CITY, ILLINOIS 


Chicago + Cleveland - Denver - Indianapolis - Kansas City - Los Angeles 
Louisville « Memphis - Milwaukee - Minneapolis - Moline « New Orleans 
New York + St. Louis 


HOT ROLLED SHEETS - COLD ROLLED SHEETS + STRIPLATES 

GALVANIZED SHEETS - TIN PLATE - ELECTRICAL SHEETS 

PORCELAIN ENAMELING SHEETS - TIN MILL PRODUCTS 
CULVERT SHEETS 


Granite City’s D.M.1I. is unique in the steel industry because 
this one closely knit organization is responsible for both qual- 
ity control in the mill and technical service to the customer. 
D. M.I.’s job starts in your plant—often with your blue 
prints for a new product—and it doesn’t end until your job 
is running smoothly. Thus, at every step, your order gets the 
personal supervision of experts familiar with your particular 
needs—and you get electrical sheets that are actually tailor- 
made to fit your needs! 
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PALNUTS are single thread, spring- 
tempered locknuts — extremely light, 
small, inexpensive and speedily assem- 
bled. They keep assemblies tight under 
severe vibration or shrinkage of parts. 
Used as a self-locking nut to replace regu- 
lar nut and lockwasher on light assemblies 
— or as a locknut on top of ordinary nuts. 
Double locking action prevents nut from 
loosening and bolt from backing out. 
Provides perfect electrical conductivity. 
Write for samples and details. 


00 Oe ee 


Manufacturers of Locknuts and Self-Locking Nuts 


66 CORDIER STREET IRVINGTON, N. J. 


A Few Typical Users 


Bryant Electric Co. 
General Electric Co. 
Landers, Frary & Clark 
RCA Manufacturing Co. 
Square D Company 
Stewart-Warner Co. 
Westinghouse E. & M. Co. 


A BALLAST TUBE FOR AUTOMATIC 
REGULATION OF CURRENT AND 
VOLTAGE 

CURRENT CAPACITY —.050 to 10 AMPS. 
INEXPENSIVE, SIMPLE, COMPACT. 


RELAYS 
aND DELAY RELAYS 


A DELAY RELAY AS LOW AS 25c ® 
DELAYS AVAILABLE UP TO 60 
SECONDS @¢ HERMETICALLY 
SEALED ¢@ SIMPLE, COMPACT. 


Making 
Regulators 
Since 1922 





PROMPT DELIVERIES 
Send Us Your Problems 





104 





Under adverse conditions, even the motor cores are 
treated with iron phosphate, and the ground rotor either 
cadmium plated or sprayed with a suitable lacquer or 
paint to resist all attacks of rusting. While cadmium 
plating offers an ideal protection for the ground rotor 
surface, it sometimes results in a slight loss of motor 
efficiency due to the electrical conductivity of the 
metallic coating. Exposed metal parts are generally 
plated or otherwise treated to ward off corrosion-in- 
ducing influences. 

Two motors, alike in volume and weight, but one of 
small diameter and long, the other large in diameter 
and short in length, will yield different performance 
characteristics. The longer one will be best suited 
when high speeds, quick acceleration, fast reversibility, 
and low inertia are desired; while the short motor 
generally gives better starting torque, efficiency, and 
regulation. 

The type of bearing has some effect on the perform- 
ance of the motor; each of the principal bearing types 
has its merits for particular applications.* Sleeve bear- 
ings are quiet in operation, known for high load capac- 
ity, high temperature limits, and long storage life. They 
also show good resistance to humidity and to mild dirt 
infiltration; in addition, since they are usually made 
trom bronze, they do not rust. When furnished in the 
flange type, they take thrust caused by the load or by 
angle mounting. The disadvantage of sleeve bearings 
is the fact that they are of necessity longer than ball 
bearings adding somewhat to the shaft length, that an 
oil reservoir has to be added, and that periodic lubrica- 
tion is necessary. 

On the other hand, porous bronze sleeve bearings are 
more compact, offer some freedom from attention, re- 
tain the high temperature limits of solid bronze bear- 
ings, but take only light loads. 


3all bearings show low 
friction loss; 


especially when oil lubricated, they are 
suited for high speed operation ; take care of end thrust ; 
allow easy control of endplay on the shaft ; are compact 
longitudinal; operate in any position; require only in- 
frequent attention, and are easy to replace. Their dis- 
advantage is higher noise level, susceptibility to rust; 
and, when grease packed, limited storage life resulting 
sometimes in shaft tightening of stocked motors. Other 
anti-friction bearings employed in electric motors are 
needle bearings and roller bearings. 

The characteristics of the bearings make themselves 
felt in the motor performance, especially in the case of 
weak motors, also when a definite speed or a low noise 
level has to be maintained, or when a wide ambient 
temperature range exists and high humidity or dirt are 
present. The distance the bearings are apart from each 
other has also an effect on the vibrations set up in the 
motor shaft; the closer the bearings are together, the 
easier it is to overcome any tendency in shaft whip, and 
to achieve vibration-free running performance. Thrust 
washers also serve as vibration dampeners, especially 
when made of resilient material. Objectionable motor 
hum is reduced to a minimum by tight cores and coated 
laminations. When the ultimate in quietness is re- 
quired, a totally enclosed motor frame should be chosen. 
It confines the air borne noise of the rotating member 
within the frame. 


* See also “Bearings That the Product User Need Seldom 
Lubricate,” August 1941. 
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How electrical contacts in the 
world’s most powerful search- 


light are kept clean and free of 
oxidation and scaling. 


\ fascinating piece ol modern defense 
equipment is the Sperry high intens- 
ity, anti-aircraft searchlight and sound 
locator unit. It locates a plane over 
twelve miles distant, makes proper 
allowance for speed, wind and azi- 
muth, and automatically aims the 
darkened searchlight. Ata signal from 
the locator operator the searchlight 
is opened up ... and there, caught in 
the powerful beam within an area of 
three degrees, is the marauding plane. 

The Sperry searchlight needs 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York, N. Y. 


Sperry searchlight and sound locator unit which can be 
transported at 4o m.p.h. by truck. Nickel, used for contacts 
in searchlight resists intense heat from carbon arc. 


* & ONE MOMENT PLEASE 


Due to the Defense Program the supplies of Monel, Nickel 
and Nickel Alloys are being diverted from their normal 
time must be 
directed toward serving Defense needs, The International 
Nickel Company will continue to report developments for 
the information of metal users who are concerned with de- 
fense today and with commercial progress tomorrow. 


channels. Although major efforts at this 
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AIMED BY SOUND 


Kept aLicut BY NICKEL 





plenty of current for its 800,000,000 
candlepower beam. Its carbons radi- 
ate intense heat. So the metal used 
for contacts must be a good conduc- 
tor, resistant to heat, and must main- 
tain a clean electrical contact without 
scaling or oxidizing. Nickel fills all of 
these requirements, and is also read- 
ily cast in the required shapes with 
both thick and thin sections. 

The properties that make Nickel 
so valuable in hundreds of defense 
applications make it an excellent ma- 
terial for vital parts of other electri- 
cal equipment. In connection with 
post-defense plans investigate the ad- 
vantages offered by Nickel. For full 
information and technical assistance, 
write to: 


Photo by U. S. Army Signal Corps 
© * In recognition of out- 
standing achievement in 
producing for National 
Defense, the Navy Ord - 
nance Award was pre- 
sented to the Hunting- 
ton Works of The In- 
ternational Nickel Co., 
Inc., on Aug. 13, 1941. 







































ee 





ae UNITS 


e 

Whether you’re on direct 
defense work, or designing 
equipment to speed defense 
production — if heat is in- 
volved, consider electric 
heat. 

You have no time to 
experiment. Fortunately, 
there may be no need to 
experiment. The probabil- 
ites are that the research 
and experimental develop- 
ment On your electric heat- 
ing problem have already 
been done, and the records 
and results are on file in our 
engineering department. 

This data is at your ser- 
vice, with the cooperation 
of a corps of electric heat- 
ing experts whose record 
of achievement is fully equal 
to that of Chromalox units. 
Check with these special- 
ists on your heating prob- 
lem — they may save you 
time, worry and expense, 
besides insuring the selec- 
tion of the right electric 
unit for the job, and the 
best means of its appli- 
cation. Write, wire or 
‘phone today. 

e 


“The Chromalox Book of 
Electric Heat’’ is praised by 
design engineers everywhere. 
It contains a wealth of infor- 
mation. Mail the coupon 
with your letterhead today. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Blvd. 


Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


Name..... 
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MILLIONS EXPENDED FOR RESEARCH 


Expenditures for research to develop new products by a group 
of companies, representing every classification of manufactur- 
ing industry, will reach the unprecedented amount of $117,- 
490,000 this year, or an average of more than $116,000 per 
company surveyed, according to Robert L. Lund, chairman of 
the National Association of Manufacturers’ committee on patents 
and research. In this study, conducted by Dr. Karl T. Compton, 
president of Massachusetts Institute of Technology and chair- 
man of N. A. M.’s research advisory committee, 49 per cent 
of the companies stated that their 1941 budgets were greater 
than last year, 43 per cent reported no change in their research 
outlay and only 8 per cent indicated that they are spending less 
than last year. 

Computing total gross sales of the 1008 firms reporting to 
be $10,230,462,000, the analysis revealed that 1.1 per cent of 
these receipts is devoted to research departments. Dr. Comp- 
ton, in requesting information about research costs, said that 
“one of the greatest opportunities for constructive industrial 
effort lies in the continued expansion of research activities not 
only to meet national defense but also to provide the new 
products and new jobs which will be needed to cushion the 
inevitable post-war depression . . . facts as these have been 
helpful in stimulating interest on the part of a growing number 
of companies who through research are not only contributing 
to the public welfare, but have found profits in new goods, new 
services and new jobs.” 


1941 RADIO PRODUCTION SETS RECORD 


While anticipated radio set production for 1941 will run 10 to 
15 per cent ahead of 1940, a record year during which ap- 
proximately 12 million receivers were manufactured, current 
output is from 20 to 25 per cent behind consumer demand. 
Due largely to substantial inventories of raw materials, fewer 
1942 models and the use of substitute materials, manufacturers 
have been able to continue production. Output next year, 
however, is expected to show a sharp decline because of the 
reduced raw material inventories, materials priorities and the 
increasing amount of defense production being handled by the 
industry. 

As a result of the research necessitated by national defense 
for alternate materials, RCA Laboratories has developed more 
than 40 replacement materials, 20 of which are being used in 
radio production. As an example of important savings in 
aluminum effected by the company, a fabricated cardboard tube, 
coated with a moisture-resisting substance and a sheet of copper 
foil, is now being used in place of the aluminum can previously 
employed to protect intermediate transformer coils. A fur- 
ther saving of aluminum has been accomplished by using a 
plastic in the record changer control segment of radio-phono- 
graphs. Plastics are under consideration to replace the metal 
housing that protects loudspeaker cones in radio receivers. 
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Westinghouse Thermoset No. 1826 


COSTS LESS TO APPLY 
BAKES FASTER 
RETAINS TOUGHNESS 


Thermoset No. 7826 provides in one varnish the 
solution to many insulation problems. It is designed 
to withstand high temperatures and excessive speeds 
—it is designed to give service! Fully cured interiors prevent separation of 


conductors and ‘vibration-caused shorts. 
Here are a few Thermoset advantages: 
@ NO PREHEATING OF WINDINGS NECESSARY. Thorough 


penetration of the deepest windings is obtained. Ex- iy A h ke 

pense of preheating and high solvent evaporation are aber I 

eliminated. Inert to moisture, oil, acids, alkalis 
@ BAKES IN 6 TO 24 HOURS, depending, of course, on 

size of coil. Faster baking is obtained in infra-red ovens. 

Compared with ordinary varnishes, Thermoset bakes | 

in approximately 14 the time. The baking temperature 

must be held within the limits of 275° to 300° F. 


, Thermoset No. 7826 
Varnish: NO CRACKS 
CRACKS 





@ WON’T SOFTEN, THROW-OUT, OR CRACK. High 
speeds ... severe vibration...temperature up to 
150° C ... corrosive, damp, or oily atmospheres... 
none affect the mechanical or dielectric strength of 
Thermoset No. 7826. 






Ask for Bulletin 3034 for complete 


details. Write Dept. 7-N, Westinghouse, : 
East Pittsburgh, Pa. Ideal for Class B Insulation, Glasweve Tape, or 


Paper Covered Wire. For sale by Westinghouse 
Distributors everywhere. 


j-06307 
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SCOTCHZecht.cal TAPE 
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Edges of slot insulation reinforced with SCOTCH Electrical 
TAPES have greater mechanical and dielectric strength. 


SCOTCH Electrical TAPES permit the use of lighter, more 
flexible insulation materials allowing greater ease in shaping 
while edges remain spread when insulation is inserted. 


SCOTCH Electrical TAPES securely hold varnished cloths 


and paper together as compound slot insulation. 


SCOTCH Electrical TAPES are pressure sensitive —no 


moistening is required. Use coupon below for sample card. 


Made and Patented in U. S. A. by 


WILLIS LIL ee alate 


La lie MINNESOTA 
Branches In Principal Cities 
Canadian Manufacturers and Distributors 


CANADIAN-DUREX ABRASIVES, LTO 
Gentlemen: 154 Pearl St., Toronto, Canada 


Please send Scotch Electrical Tape sample card. 





Name 


Address 


City and State 
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But since even plastics are now meeting curtailment, becau 

defense needs have created a shortage in the supply of fo 

maldehyde, the job of finding a substitute for a subtitu 

was started by RCA. This resulted in the development of 

felted substance made from shredded wood, cardboard pap: 
scraps and sulphite pulp treated with a moisture-resistin 
impregnant which can be used as an alternate for some plasti: 
parts. Experiments are also being conducted with a by-product 
of paper mills which when treated with a felting process pri 
vides a workable, hard, durable and lasting material. 


MILLION-VOLT X-RAY SYMPOSIUM AT G-E 


How one-million-volt industrial x-ray equipment is being used 
in the plants of four different organizations for such applica 
tions as inspecting castings, thick welds and other heavy items 
was the subject of a symposium presented for editors of trad 
and business papers at the General Electric Co. in Schenectady 
recently. Speakers on the program included Dr. E. E. Charlton 
and W. F. Westendorp of the G-E Research Laboratory, who 
described the construction of the equipment; C. D. Moriarty 
of the G-E Schenectady Works Laboratory, who explained the 
application of million-volt x-rays in the examination of large 
castings; O. R. Carpenter of Babcock and Wilcox Co. and 
A. J. Moses of Combustion Engineering Co., Inc., describing 
the application of one-million-volt x-rays in inspecting boiler 
drums and pressure vessels and comparing million-volt and 
400,000-volt use; Donald McCutcheon of Ford Motor Co., 
emphasizing aluminum investigations; and E. W. Page of the 
General Electric X-ray Corp., who pointed out some of the 
other industrial applications of x-rays. 


TOOL SHIPMENTS AT NEW HIGH 


Machine tool shipments in August reached $64,300,000, the high- 
est total on record in the history of the industry, according to 
the National Machine Tool Builders Assn. They represented 
a gain of 57.6 per cent over August a year ago when ship- 
ments were estimated at $40,800,000. In July 1941 they totaled 
$57,900,000 and in June $63,000,000. 


STANDARDS FOR WASHERS AND FLAT IRONS 


Following the recent request from the Office of Price Ad- 
ministration for standardization of mechanical refrigerators, 
the American Standards Assn. has received two additional 
requests for the development of standards to cover domestic 
washing machines and electric flat irons. O. P. A. has sug- 
gested that the work on washing machines, among other things, 
provide for a limited number of sizes, standard method of 
size rating, method of comparing effectiveness, minimum per- 
formance standards tor both the washer and extractor, and 
minimum construction standards. The standards on flat irons 





MEETINGS AHEAD 


November 10-12. Institute of Radio Engineers and 
Radio Manufacturers Assn. Annual joint engineering 
meeting, Rochester, N. Y. Harold P. Westman, 330 W. 
42 St., New York, N. Y. 

December 1-5. American Society of Mechanical 
Engineers. Annual meeting, New York, N. Y. C. E. 
Davies. 29 W. 39 St., New York, N. Y. 

December 1-6. 18th Exposition of Chemical In- 
dustries. Grand Central Palace, New York, N. Y. 
Charles F. Roth, Grand Central Palace, New York, N. Y. 

December 3-5. American Institute of Electrical 
Engineers. Southern district meeting, New Orleans, La. 
H. H. Henline, 33 W. 39 St., New York, N. Y. 

December 3-6. American Society of Refrigerating 
Engineers. Annual meeting, St. Louis, Mo. D. L. 
Fiske, 37 W. 39 St., New York, N. Y. 

December 4. National Assn. of Fan Manufac- 
turers. New York, N. Y. L. O. Monroe, 5-208 General 
Motors Bldg., Detroit, Mich. 

February 16-20, 1942. National Electrical Manu- 
facturers Assn. Mid-winter meeting, Chicago, Ill. W. 
J. Donald, 155 E. 44 St., New York, N. Y. 
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LIGHT MEASUREMENT IS cae 





WESTON 


ILLUMINATION METERS 


(VISCOR FILTER EQUIPPED) 
















measure the illumination from any single or 
any combination of light sources direct . . . 


without correction factors! 
















Model 703—Sightmeter 

for maintaining lighting 
at efficient levels. A com- 
pact instrument for use 
in office, factory or home. 





SING Fluorescent lighting? You can measure it directly 
lJ with a WESTON IIlumination Meter. Are there locations 
in your plant where fluorescent is combined with daylight, 
or with incandescent lighting? You measure the com- 


bined lighting in the same simple way! Just hold the eedel 608~Ite. 


WESTON at the working surface, and you get an instant, a 

a precision instru- 

accurate measurement direct in foot-candles. No compli- ment for lighting 

, surveys and mea- 

cated corrections are ever necessary, regardless of the surements requir- 

eal " : ing a high degree 

color composition of the light. And these WESTON Illumi- of accuracy over 

° : ° . a broad range of 
nation Meters are available in types, sizes and ranges to ane sehen 

suit the requirements of shops large and small . . . as well 


as for laboratory use. All supply the convenience of direct 


Model 614 — Illu- 
mination Meter 
offers compactness 
and wide range cov- 
erage. Hinged cell 
tilts at desired 
angle. 


measurement... and all furnish the measurement surety 
which is typically WESTON. Full details can be secured 





from the WESTON representative near you, or, by writing 
. Weston Electrical Instrument Corporation, 582 Fre- 
linghuysen Avenue, Newark, New Jersey. 
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Ma a a 
Where You Want It 
ULC Ca 
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* Electric heat is clean, noiseless, and odorless. 


HERE the machine’s design requires an intricate heater 

shape, where there is vibration or shock, where there are 
fumes and moisture—where the going is really tough, there’s where 
G-E Calrod heaters will do the job. They can be cast in, wrapped 
around pipes, suspended in the air, clamped to walls, fastened to 
grooves, inserted in blocks, in- 
stalled in tanks, and used many 
other ways. 


Heaters of this Calrod construc- 
tion can be bent into any de- 
sired shape and put exactly 
where you need the heat. You 


Calrod heaters suspended over tank 
side for heating liquid inside 


can install them quickly and 
easily. 





They are made in ratings and 
finishes for practically every 
job where metal surfaces, soft 
metals, or liquids need to be 
heated. Sealed terminals are 
supplied where any liquids are 
encountered. 


G-E Calrod heaters provide— 
conveniently and inexpensively 
—the highest heat obtainable 
from an insulated heater. Sheath 
temperatures as high as 1500 F 
can be obtained. The protective 
metal casing makes them strong 
and durable—they are practi- 
cally indestructible. Full in- 
formation, including prices, is 
given in Catalog GED-650A. 
For your copy, write the nearest 
G-E office, or General Electric 
Company, Schenectady, N. Y. 


GENERAL 4 ELECTRIC 


Cvieee Ee 71y 





Phantom view of a cast-in 
Calrod heater 


Calrod heater wrapped around refrig- 
erator machine nozzle 
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are to include minimum performance and construction requir: 
ments to protect the customer in the face of raw material 
shortages and other incentives to cut quality. On “account < 
the urgency of the situation” the O. P. A. has recommende: 
that both the requested standards be developed by the short 
cut emergency procedure which is being used by the America: 
Standards Assn. in the case of some of the mechanical and 
safety standards needed in defense production. 


COLOR CONTRAST IN MACHINE TOOLS 


Reporting on a new color system for painting machinery to 
reduce eye fatigue and thus increase production, Arthur A. 
3rainerd, director of lighting service, Philadelphia Electric Co., 
and Matt Denning of the finishes division of E. I. du Pont de 
Nemours & Co., gave collaborative findings of a two-year inves 
tigation at the recent meeting of the Illuminating Engineering 
Society. Many colors possessing higher light-reflecting factors 
than the conventional dark green or battleship gray of machine 
tools were tested under actual plant conditions, it was explained. 
Photometric readings were recorded of light falling on and 
reflected from working surfaces while time studies were made 
of production rates. The psychological effect upon the oper- 
ators was determined by a questionnaire. 

Correlating these results, it was discovered that rated on the 
basis of 100, light buff and light gray showed the highest scores, 
followed by aluminum and light blue. In order to render the 
results practical from a maintenance standpoint, a compromise 
was made by painting all machines in gray and spotlighting the 
working area with light buff, which combination showed greater 
promise than any of the solid colors. Further investigations are 
currently being conducted in several industrial concerns to 
make more complete data available. 


DR. ZWORYKIN OF RCA HONORED 


Dr. Vladimir K. Zworykin, associate director of RCA Labo- 
ratories, in recognition of his research work in the development 
of the electron microscope (subject of one of the award-winning 
papers in the Seventh Annual ELectricAL MANUFACTURING 
Product Design Contest, October 1941) has been presented 
with the Rumford Award by the American Academy of Arts 
and Sciences. 


MACHINE TOOL ELECTRICAL STANDARDS 


Standards applying to machine tools that are power driven, 
complete metal working machines not portable by hand, having 
one or more tool and work holding devices, and are used for 
progressively removing metal in the form of chips have been 
adopted by the National Machine Tool Builders Assn.  Pre- 
pared by the committee on electrical problems under the chair- 
manship of B. P. Graves, their purpose is two-fold; to relieve 
purchasers of the necessity of writing elaborate electrical speci- 
fications of their own and to give them the assurance that the 
machine tool they buy will be properly wired up. Too, assembly 
of machine tools will be expedited by removing the need of 
making each one a special wiring job to meet special specifica- 
tions. Full details of this new standard will appear in the 
December number of ELectrIcAL MANUFACTURING. 


APPLIANCE SALES REMAIN ACTIVE 


Refrigerators. Domestic household units sold in August 
totaled 251,621 compared with 191,981 in August 1940, up 31.1 
per cent, and 315,682 in July, decline of 20.3 per cent. Accord- 
ing to Nema, sales in the first eight months this year amounted 
to 2,847,751 against 2,160,684 in the like period last year, gain 
of 31.3 per cent. 

Electric Ranges. August sales amounted to 50,759, in- 
crease of 74.3 per cent over August 1940 when 29,128 were 
sold, according to Nema, but 21.2 per cent below July sales 
of 64,476. Sales this year through August aggregated 478,868 
compared with 287,484 in the same period of 1940, up 66.5 per 
cent. 

Vacuum Cleaners. Sales for August amounted to 178,306 
in comparison with 110,867 in the like month last year, increase 
of 60.9 per cent, and 182,324 in July 1941. Sales from January 
through August, according to the Vacuum Cleaner Manufac- 
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“32 (6e gal 


‘““ALCHROME 3'"' has been especially developed as a sub- 
stitute alloy for nickel-chrome resistance wire and ribbon. 


Full details and samples on request, 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


Manufacturers of ‘“‘TOPHET"’ the Nickel-Chrome 


WHEN APPLICATIONS CALL FOR 


Maa lH 


THAN STANDARD TUNGSTEN CONTACTS. ... 


SURFACE OF THE 
ORDINARY 
TUNGSTEN CONTACT 


SURFACE OF THE 
CLEVELAND 
TUNGSTEN CONTACT 


To those who de- 
mand the best, PINCOR 
Motor-Generators are ‘required’ 
equipment. Units are available for changing ae et eee 7 
one D.C. voltage to another, for changing A. C. to aa neanent hentans wilt Ga seat 
D. C., for changing one frequency to another . . . Capacities on request, without obligation. 
up to 10 kilowatts. PINCOR engineers are at your service. Write 
or wire for catalogue HMG-12-40! 


In some applications for 
electrical contacts, a harder 
surface is required than that 
afforded by the standard 
tungsten point. 

Cleveland Tungsten type 
“IK” tungsten contact with 
glass-hard surface has been 
developed to meet this 
requirement and is being 
widely adapted in many 
fields. As contacts for elec- 
trical distributors, magnetos, 
and make-and-break con- 
tactors subject to a rubbing 
action — and other ma- 
chines, appliances and 
equipment — this type is 
effecting increased operat- 
ing efficiencies. 

Process is covered by 
recently granted U. S. 
patent and pending patent 
application concerning 
which we will be pleased 
to furnish details. 


CHICAGO, ILLINOIS INCORPORATED 


Export Address: 25 Warren Street, N. Y., N. Y 


| a PIONEER GEN-E-MoToR [ay CLEVELAND TUNGSTEN 


eT et emma 10000 MEECH AVE., CLEVELAND, OHIO 
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“We Havent te 


To Experiment 
So We Use 


VELLUX” 






' “© TN THESE busy days, we haven't 

time to experiment with this or 
that vellum tracing paper which 
claims to be as good as Vellux. We 
KNOW -—from years of experience — 
that Bruning Vellux helps us to get 


our work out on time!” 


You, too, will find Bruning Vellux a 
time-saver on the drafting board —in 
making prints—and in the files. Bruning 
Vellux meets every test for erasing and 
durability. Its high transparency is /ast- 
ing. It is white—and stays white. Even 
after years of use, a Vellux tracing never 
becomes brittle—never loses its pliability. 
Find out why Vellux has been first 
choice of so many draftsmen for 21 years. 
Mail the coupon for a generous working 


sample! 


SPEEDS—SIMPLIFIES—AND PROTECTS 
A NATION’S DRAFTING 


New York * Chicago * Los Angeles * Boston * Detroit * Houston * Newark 
Kansas City * Milwaukee * St. Louis * Pittsburgh * San Francisco * Seattle 


= 


| CHARLES BRUNING CO., Inc. 1190-213 | 

New York: 100 Reade St.—Chicago: 4700 West Montrose Avenue 
| Los Angeles: 919 So. Maple Avenue | 
| Gentlemen: Please send me a generous working sample of Bruning Vellux | 
| the better vellum | 
Pinan | 
| Company 
| iddress | 
| City State | 
a cca ills i se wi Ns cc cs ap ces 
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turers Assn., totaled 1,488,698, up 30.7 per cent from the | 
period of 1940 when they amounted to 1,138,555. 

Oil Burners. Total shipments for August amounted 
30,618 compared with 31,544 in August 1940 and 27,845 
July (up 10 per cent.) As reported by the Department 
Commerce, January-August shipments amounted to 193,2/ 
against 141,428 in the like period of 1940, increase of 36.6 p 
cent. 

Mechanical Stokers. Factory sales totaled 28,714 in Aus 
ust compared with 23,477 in the corresponding month of las 
year and 26,449 in. July, respective gains of 22.6 and 87 p 
cent. Department of Commerce figures for the first eight 
months this year indicate a total of 122,471 sales compared wit 
77,805 last year, up 57.3 per cent. 


CHEMICAL INDUSTRIES EXPOSITION 


Indications that the 18th Exposition of Chemical Industries, 
to be held in Grand Central Palace, New York, December 1-6 
will be the largest display of its kind in more than a decade 
have been based upon the fact that over 300 exhibits of essen 
tial materials and equipment are now being prepared for this 
event. Diversification has been greatly stimulated by the new 
demands created by the war and the national defense program 


ELECTRICAL INDUSTRY AND DEFENSE 


Commenting upon the contributions made by the electrical in- 
dustry to the defense program, E. O. Shreve, president of Nema 
and vice president in charge of sales for General Electric, 
stated recently before the Essex Electrical League: “I believe 
the electrical manufacturing industry is handling a greater di- 
versity of lines of material than any other industry in the 
country. Out of approximately 26 billion dollars of contracts 
which have been placed for direct national defense material, 
about two billion dollars of these contracts have been assigned 
to the electrical industry; and including indirect defense this 
figure would be between four and five billion dollars.” 


POST-WAR MANAGEMENT-LABOR STATUS 


Industrial management and labor will be confronted with the 
problem of working out an orderly retreat from the present 
war-boom economy upon the return of peace, according to W. G. 
Marshall, vice president in charge of industrial relations at 
Westinghouse Electric & Mfg. Co. Speaking at the annual 
convention of the Pennsylvania Electric Assn., Mr. Marshall 
declared: “The heart of the whole problem is to work out an 
orderly retreat through collective bargaining. If this can be 
done in patience, out of it will come an understanding of in- 
dustrial management on the part of labor that will mean that 
the full course has been run, that labor has come of age, and 
is prepared for some of the responsibilities it has sought, but 
for which it was not yet ready. 

“While defense activity will continue even after the war 
beyond anything we knew prior to the present phase, the steam 
will be off; more leisurely production will replace the feverish 
haste that now dominates American industry.” 


45 PER CENT CUT IN REFRIGERATOR OUTPUT 


Curtailment in refrigerator production by 45.5 per cent during 
the year ending July 31, 1942 has been ordered by the Office 
of Production Management. Applying to all companies ac- 
cording to their average monthly factory sales in the year 
ended June 30, 1941, the limitation order cuts the largest pro- 
ducers by a greater percentage than the smaller ones. It 
divides the 12-month period into two sections, the five months 
ending December 31, 1941 and the seven months ending July 31, 
1942. Cuts are specified only for the first five months and bind 
the producers not to exceed a specific number of units in that 
period or a certain percentage of their output in the base year, 
whichever is greater. Although the OPM stated that the 
schedule for the first five months was based on a quota of 
2,007,000 units for the year, it added that “it is problematical 
what conditions will be in the succeeding seven months,” leav- 
ing the way open for even sharper cuts in production in the 
second period 
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ALLIANCE 
MODEL “K” MOTOR 





Scores of uses such as driving fans, movie projectors, and other light 
home appliances, powering toys, motion displays, switches and con- 
trol systems—these and many other applications have proved the last- 
ing dependability of Alliance’s line of inexpensive small motors. 


The recently designed, Model K shaded pole induction motor, illus- 
trated above, is the last word in efficient small motor design. When 
quantity warrants, this motor can be furnished with variations to adapt 
the basic motor to a specific application. Model K can be produced 
in all standard voltages and frequencies with actual measured power 
outputs ranging upwards to 1/100 H.P. Greater outputs can be ob- 
tained, when used for intermittent duty only or where forced ventilation 
is provided. A two pole design is employed with no load rotor speeds 
of approximately 3450 R.P.M. 


Finest materials and precision manufacturing assure long life and 
freedom from breakdowns. 





Write today for further information. Address Dept. H. 


Whatever Your Yardstick! 
PRECISION INDUSTRIAL and 
LABORATORY TEST EQUIPMENT 


Will readily measure up to highest standards of ac- 
curacy, performance and value. 


S . 84 A NEW TYPE OF AC-DC 
eres MULTI-RANGE TESTER 
5000 and 1000 ohms per volt 


41 RANGES to 6000 Volts AC-DC 


20 Megohms @ 300 Microamperes 
12 Amperes @ 70 DB 


CONDENSED SPECIFICATIONS 


e 6 DC Voltage Ranges (at 5000 Ohms per 
Volt) to 6000 Volts. e 6 AC and 6 DC 
Voltage Ranges (at 1000 Ohms per Volt) 
to 6000 Volts. e 7 DC Current Ranges to 
12 Amps. e 4 overlapping Resistance Ranges 
to 20 Megohms e 6 Decibel Ranges from 
—12 to +70 DB. e 6 Oxutput Ranges to 
6000 Volts. e Easy readings 4%" rectangular 200 Microampere meter. e 
1% wire wound shunts and matched metallized multipliers. e Telephone 
cabled, wax impregnated wiring plus highest quality insulating materials. 


845-L (illustrated) In walnut finished, hardwood case with leather 
handle. Size 74 x 814 x 4”. Less batteries and test leads. Net Price $28.95 








845-P In hardwood, walnut finished portable case with tool compartment 
and hinged removable cover. Size 9 x 10 x 6”. Less batteries and 
test leads. Net Price..... ; $30.95 


WRITE FOR “PRECISION” CATALOG 42-M describing more than 40 
radio and electrical test equipment models . . . Tube Testers, Combination 
Tube and Set Testers, AC-DC Multi-range Testers, Vacuum Tube Multi- 
range Testers, Signal Generators, Industrial Circuit Testers, etc. 


PAECSIOM EST UTM EN 


INDUSTRIAL: LABORATORY: RADIO - TELEVISION 


PRECISION APPARATUS COMPANY 
647 Kent Avenue Brooklyn, New York 









Export Division: 458 Broadway, N. Y.,U.S. A. © Cable Address: Morhanex 
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NEED KLEIN PLIERS, TOO 


| Electricians will tell you that in a field that 


MACHINES 


TO MAKE MACHINES 


ATHES, millers, grinders, shapers— machine tools in a 
never-ending stream are flowing into defense plants. 


The precision parts that go into these machines are pro- 
duced with high-speed accuracy—their assembly requires 
production line technique. But the installation of the motors 
and the wiring is a one-man job. How accurately he does 
this job—how quickly—depends in no small measure upon 
the tools he uses. 

Klein pliers contribute to his skill. Their 
perfect balance in the hands, the correct spring 
of the handles—the sharp knives—all have 
won their recognition as an aid to production. 





requires the finest, Klein Pliers have been your copy of 


recognized as the standard since 1857. the Klemm Pock- 
et Tool Guide 

will be sent on 

request. 


Pe) 1 BOM Ly Fema 


ASK YOUR SUPPLIER 


3200 BELMONT AVARU E CHICAGO 

















3,000 000 Shaves 


a day — without a hitch! 


This morning, more than three million men witnessed 
a performance of Callite contacts. Working tirelessly 
in the SCHICK SHAVERS of these millions, the per- 


formance was, as usual, perfect. 


This conclusive proof of reliability spotlights the 
degree of accuracy and uniformity ...the remarkably 
long life... Callite contacts must possess to “stand 


up” in this modern electric shaver. 


If flawless operation that meets the test of time is your 
No. 1 consideration, consult Callite at once. Callite’s 
broad experience has mastered many tough assign- 
ments. It may save you dollars and headaches now, 
when uninterrupted production is so vitally important. 
CALLITE TUNGSTEN Corp.,547-39th Street, Union City, 
N. J. Branches: Chicago, Cleveland. Cable: ‘‘Callites’’. 


a | GALLITE 
CONTACTS 


Whether your contact requirements are for screws, rivets, composites, 
inlays or special forms — in tungsten, molybdenum, silver, platinum, pal- 
ladium and alloy combinations of these metals — whenever your specifi- 
cations call for superior contacts, call on Callite. Callite will design and 
manufacture special contacts to meet your specific operating conditions. 
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In adjusting operations under the curtailment order, t 
Frigidaire division of General Motors has been forced to la 
off 3000 workers; Kelvinator division of Nash-Kelvinator a: 
Norge division of Borg-Warner, although having anticipate: 
part of their reduction in production, have found it necessary t 
cut down their forces. Similar action has been taken by Wes 
tinghouse at its Manfield plant. 

Further curtailment of the amounts of defense material 
that may be used for refrigeration and air conditioning equip 
ment appeared likely following an OPM announcement that 
it will soon request manufacturers of such equipment for 
statement of their inventories, production and distribution chan- 
nels in an effort to “ascertain where vital defense materials 
may be saved.” A limitation order which is expected to pro- 
hibit the use of air conditioning equipment in homes and offices 
in order to devote the entire output to the chemical industries, 
aircraft factories, submarines and other defense uses is said to 
be in preparation. 


WESTERN ELECTRIC ABSORBS SUBSIDIARY 


Merger of the Western Electric Co. with its wholly owned sub- 
sidiary, Electric Research Products, Inc., has been announced 
by President Clarence G. Stoll of Western Electric. Under 
the new set-up the activities of the former subsidiary will be 
carried on as the electrical research products division of the 
parent company. T. Kennedy Stevenson, who was president of 
Electrical Research Products, has been made vice president of 
Western Electric in charge of the new division and in addition 
will head the Western Electric Export Corp., a new company 
organized to handle the foreign subsidiaries of Electrical Re- 
search Products. 


TOOL GROUP TO INCREASE OUTPUT 


Responding to the request of OPM Director Knudsen for 
greater output, the National Machine Tool Builders Assn. at 
its recent convention in Chicago pledged a program of all-out 
production for national defense. Expansion of day and night 
operation of vital tools, increased volume of sub-contracting of 
parts and complete machines, and the operation of important 
machines on Sundays, where possible, have been promised by 
the association. 

Officers elected for the coming year are Clifford S. Stilwell, 
executive vice president of Warner & Swasey Co., as president ; 
George H. Johnson, president of Gisholt Machine Co., first vice 
president; John S. Chafee, vice president of Brown & Sharpe 
Mfg. Co., second vice president; and E. C. Bullard, vice presi- 
dent of Bullard Co., treasurer. 


NEW PLANTS, EXPANSIONS 


Westinghouse Electric & Mfg. Co. has expanded its 
Cleveland lighting division to increase by 100 per cent the out- 
put of fluorescent and aviation lighting fixtures and electro- 
static air cleaners. New production facilities include 40 per 
cent additional manufacturing space, a new power house, 11 
relocated or extended production lines, and over a mile of new 
conveying systems for rapid handling of raw materials, parts 
and complete products. 

Littelfuse Inc. has erected a new fuse manufacturing plant 
at El Monte, Calif., which will be in full operation November 
1. Supplementing the present factory in Chicago, the new plant 
which has 21,000 sq. ft. of floor space will employ about 200 
workers. 

Nash-Kelvinator Corp. is converting two units of the Reo 
Motor Car Co. in Lansing, Mich., into defense manufacturing 
plants for the government. The Cedar St. building is being 
equipped for propeller manufacturing and will be known as 
the propeller division of Nash-Kelvinator while the Mt. Hope 
Ave. building will operate as the motor parts division of the 
corporation where essential parts of Pratt and Whitney bomber 
engines will be made. Campbell Wood has been named general 
manager of the two plants, E. F. Keller, factory manager, and 
B. E. Ball, production manager. 

Small Motors, Inc. has moved to new and enlarged office 
and factory quarters at 1308 Elston Ave., Chicago. 

Rex Rheostat Co. has moved from 37 W. 20 St., New 
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WU ce 


OFFERS ake 
Immediate 


Service! 


Uae ee mes 

TCM ty 

about low temperature 
brazing with 





INTERESTING 
FOLDER=Free 
for the asking— 
a descriptive. in- 
formative folder 
about Monarch’s 


Let Monarch quote you on special 
rubber part needs—the economical ee 
prices, speedy service and the free “al aun 


technical development aid will methods. 
prove the advantages of this de- 
pendable source. Write, wire or 

phone Hartville 314 today. 


Rie) 2) 2 
CEU Se Sele 


Rubber Goods Manufacturers for Over 25 Years 


CUSTOM MOLDERS 


of all 


PLASTIC MATERIALS | 


by 

Compression & Injection 

Methods 

Largest and Best 

Equipped 

Custom Molding Plant 
in the 
Middle West 


CHICAGO MOLDED 
PRODUCTS CORP. 


1024 No. Kolmar Ave., Chicago 
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ERE is timely information of partic- 

ular value right now to everyone 
interested in the fast production of 
strong, reliable joints in ferrous, non- 
ferrous or dissimilar metals. 


Sil-Fos and Easy-Flo brazing has spread in phenomenal 
fashion throughout industry because these low tem- 
perature brazing alloys fill three fundamental metal 
joining needs — they make strong, reliable joints, 
in fast time, at low costs. 


Why they give these important advantages and how 
you can quickly put them to work in your plant are 
told in detail in this new bulletin. There are 88 illus- 
trations, mostly of actual applications 
that alone are full of ideas you may 


APPROVED 


SIL-FOS and 
EASY-FLO are 
covered by Army, 
Navy and other 
ioe Rahal 
ond are being 
widely used on 
Oral t eee 


find profitable to adopt. 


If you have not received a copy of 
Bulletin No. 12, make sure you get 
one. Write today. If you have a 
metal joining problem, send us de- 
tails and we'll gladly cooperate in 
finding a practical solution. 


HANDY*> HARMAN 


82 Fulton St., New York, N. Y. 


Agents in Principal Cities 


; 


in Conade: HANDY & HARMAN of Canada, lid., Toronto 
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Electric Leute tela) 
“Dry” Heat _ 
— Accurate 
Uniform Thermostatic 
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ATTe CS - Me sfed iret Tay taih 7 


No cold spots; Heated, 
rel Seut beet Non-freeze, 
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STA-WARM FEATURES WILL 
BRING YOU NEW ADVANTAGES 
IN HEATING COMPOUNDS 
LIKE 
THESE 


v 





ELT) 
for mstance a. 
Fluorescent Reactor and Ballast ee 
Assemblers— Adhesives 
are using 100 to 150 gal. rectangular eee 
Sta-Warms as illustrated. An entire drum ade 
of pitch, with steel covering removed, is gt 
dumped into it in a chunk at night—and in a 
the morning it's ready for use, thoroughly = 
melted, correctly and evenly heated through —_ 
Sta-Warm's application of the features ora 


listed above. 


This is but one of numerous Sta-Warms built se 
square or round, deep or shallow—floor, Oils 
bench or overhead models—steel, copper, ‘a 
Monel, glass or porcelain lined tanks—in oa 
2 qt. to 150 gal. sizes—for any of the Marine Give 
materials listed, plus many more. Also a a 

° . relay 
complete line of applicators, heated hoses, 


heated gate valves for conveying and dis- ‘ 


Paraffin 


tributing heated compounds. .. . 


Investigate what Sta-Warms have to offer by 
writing for free engineering assistance and 
data today. 


STA-WARM ELECTRIC CO. 
565 W. Chestnut St., Ravenna, Ohio 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 
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York City, to 3 Foxhurst Rd., Baldwin, L. I. 

Kux Machine Co., formerly Kux-Lohner Machine ( 
has moved its main office to its new and larger plant at 39 
W. Harrison St., Chicago. 

Irvington Varnish & Insulator Co. is erecting a ne, 
building with over 5000 sq. ft. of floor space at Irvington, N. ] 

Wil-Son Mfg. Corp. has been organized to succeed Wilso 
Lighting Inc., the Wilson Sales Co., Inc. and Wilson Mfg. C 
at 152 W. Erie St., Chicago. 


ENERGY OUTPUT CLIMBS FURTHER 


For the week ended October 11 the amount of electrical energy 
distributed by the electric light and power industry was 3,314, 
952,000 kw.-hr., 17.7 per cent above the 2,817,465,000 kw.-hr 
in the corresponding week last year and up from the previous 
week’s output of 3,289,692,000 kw.-hr. According to the Edi 
son Electric Institute, for the four weeks ended October 1], 
total energy distributed amounted to 13,070,114,000 kw.-hr. com- 
pared with 11,195,236,000 kw.-hr. in the like period of 1940, 
up 16.8 per cent. 


PIONEERS HONORED AT NEMA MEETING 


\t the annual meeting of the National Electrical Manufac 
turers Assn. in New York during the week of October 27, 
Fifty Year Certificates were awarded to W. W. Nichols, 
assistant to the chairman of the board, Allis-Chalmers Mfg 
Co., G. E. Palmer, president, Palmer Electric & Mfg. Co., and 
F. G. Vaughen, manager, meter division, General Electric Co 

In accordance with established Nema policies, the 125 meet- 
ings of sections and committees were all closed sessions de- 
voted to current problems allied with the interests of various 
product groups. 

Award of the Fifty Year Certificates was made at the annual 
luncheon when D. G. Phelps, vice president, Colt’s Patent Fire 
Arms Mfg. Co., received the McGraw Award for 1941 for the 
most constructive contribution to the advancement of the manu 
facturing branch ot the electrical industry. 


ABOUT PEOPLE YOU KNOW 


Lewis M. Clement, director of research and engineering of 
the Crosley Corp., has been elected a vice president. He will 
retain his former responsibilities. 

Stanley Bracken, who has been appointed general manager 
of manufacture of Western Electric Co., has resigned as presi- 
dent of the Teletype Corp. He is succeeded in this latter post 
by Gustave Heding who has been associated with the Tele- 
type Corp. and its predecessor organizations since 1907. 

John F. McKernan, until recently chief of equipment in 
the production division of OPM, has returned to Western 
Electric in the newly-created post of manager of defense pro- 
gram planning to coordinate production on the company’s $100,- 
000,000 defense job. He will make Kearny his headquarters 

J. S. Knowlson has been named deputy director of the OPM 
priorities division and chief aide to Director Donald M. Nel- 
son. He has resigned as president of the Radio Manufacturers 
Assn. and until a successor is formally chosen by the associa- 
tion’s board of directors, Paul V. Galvin, chairman of the 
RMA set division and also of its priorities committee, has been 
named acting president. 

Willard C. Brown, illuminating engineer at the General 
Electric lamp department, Nela Park, has been elected 1941-42 
president of the Illuminating Engineering Society. 

W. F. Kurfess, vice president of Joseph T. Ryerson & 
Son, Inc., has been ordered to active duty in the United States 
Navy. He will leave for Washington shortly to take charge 
of the steel division of the bureau of ships, Navy Department. 

Fred C. Wood has been appointed manager of the air con- 
ditioning department of the York Ice Machinery Corp. where 
he will devote his attention to the application of industrial air 
conditioning to such vital defense production as aircraft manu- 
facturing plants, blast furnaces, industrial processing, labora- 
tories, testing rooms and precision manufacturing, in addition 
to regular civilian air conditioning requirements. 

Robert Paxton has been appointed manager of General 
Electric’s Philadelphia works succeeding the late R. V. Good. 
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Do you have a 
BRUSH PROBLEM on: 


DYNAMOTORS? 


We supply brushes for both input and output sides to several leading dynamotor manu- 
facturers. We have developed grades that give good life, high efficiency, and low ripple 
These brushes are built to withstand operation at high altitudes without distress. 


UNIVERSAL MOTORS? 


Our grade G-32 is already being used by seventeen manufacturers of universal motors 
Long life and wonderful commutation are its chief features. 


LOW VOLTAGE D.C. MOTORS? 


We have a complete series of grades containing 10% to 95% copper already developed 
and ready to use. Sixteen manufacturers of low voltage motors and generators are using 
Pure metal-graphite brushes on their products. 


SLIP RING MOTORS? 


Our M-55 has led the field in slip ring induction motor applications for years. This 
grade works well on all makes of induction motors equipped with brass rings. 


ROTARIES, PLATING GENERATORS, STANDARD VOLT- 
AGE D.C. MOTORS AND GENERATORS OF ALL SIZES? 


If so, give us a chance to solve it for you, just as we have in hundreds of other cases 
perhaps some of them similar to your own. 
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Call INCORPORATED 
all our nearest representative or 
drop us a line — no obligation 1909 NOBRAC STREET, ST. MARYS, PENNA. 
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PURE CARBON COMPANY 

















Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 





SINGLE Cup 
Washer Lug 
Y Catalog No. 1055B 





WINKLER F EZ> 


ecat | SWINKLER STOKER’ 


Small Tap or Terminal — U.S. MACHINE CORPORATION LEBANON, INDIANA 


This automatic stoker firing system brings furnace fire 
to normal burning level gradually, thus offering better 
hold-fire conditions, greater cleanliness and a_ saving 
in fuel. Because of its dependability, this manufacturer 
chose Chace Thermostatic Bimetal for the active element 
of their control. When positive automatic movement is 
As eo Conneins required at given temperature, always be sure to specify 
SEND FOR BULLETIN 8-D and 8-F Chace Thermostatic Bimetal as the active unit. 














KRUEGER & HUDEPOHL W. M. CHACE CO. 


F . + « « CINCINNATI, OHIO . 
Third and Vine Sts 1608 Beard Avenue.+«- pA GP 3 
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Briefly reviewed, on this and the following 
page, are recently published sources of de- 
scriptive and technical information as offered 
by various suppliers of essential materials, 
electrical and mechanical parts, equipment, 
motors, drives, controls, finishes, etc., for in- 
tegration within complete products. 


MOLDING COMPOUND. Polystyrene molding ma- 
terial combining various advantages and thus permitting its use 
for many different applications. Parts molded of this thermo- 
plastic material are characterized by sparkling transparency or a 
broad range of color, resistance to acids, alkalies, alcohols and 
many solvents, high dimensional stability, exceptional electrical in- 
sulating properties, good thermal insulating properties, and low 
unit weight. Its manufacture, molding methods, uses and proper- 
ties are comprehensively discussed. Monsanto Chemical Co., 


Plastics Div., Springfield, Mass. 
ELECTRICAL MACHINERY. For those who are 


not familiar with electrical phenomena or terminology, this man- 
ual presented in the form of questions and answers explains the 
most important theoretical and practical features of the common 
types of dc. and ac. motors, generators and control equipment. 
First section deals with electricity and magnetism as utilized in 
motors and generators; next, leading types of dc. generators and 
motors are covered, followed by an examination of alternators and 
ac. motors. Last, questions relating to electrical machinery in gen- 
eral are discussed. Fairbanks, Morse & Co., 600 S. Michigan 
Ave., Chicago, III. 


SUBSTITUTE ALLOYS for nickel-chrome _ resistance 
wire used in heating elements. Composition is of iron, chromium 
and aluminum. One has a resistivity of 675 ohms per circ. mil 
ft. at room temperature and is recommended for resistors operat- 
ing below 1500 deg. F. while the other will operate at tempera- 
tures up to 1900 deg. F. and has an average resistivity of 860 


ohms per circ. mil ft. Wilbur B. Driver Co., Riverside Ave., 
Newark, N. J. 


V-BELT. Construction features which provide longer life and 
greater efficiencies because of 20 per cent more and 50 per cent 
stronger cords, new cushion rubber zone to absorb operating shocks, 
and a duplex-sealed, two-ply cover for protection are discussed. 
A handy selection table and price lists are also included. Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 


TRANSMITTING CAPACITORS. Up-to-date, es- 
sential technical data dealing with dimensions, terminals, mount- 
ings, electrical characteristics, etc. of standard types of capacitors 
for transmitting and other similar applications. Distribution re- 
stricted to those engaged in the design or production of electronic 
or radio equipment. Aerovox Corp., New Bedford, Mass. 


SYNTHETIC RUBBER. Oil and heat-resistant syn- 
thetic rubber developed by a polymerization process from the 
unsaturated hydrocarbon, butadiene, for use in making mechanical 
rubber products. Properties are discussed in detail. Four tables 
contain data on property relation of natural and synthetic rubber, 
properties of typical vulcanized compounds, per cent volume in- 
crease after 48 hr. immersion, and guide for determining where 


the use of this synthetic rubber is practical. B. F. Goodrich Co., 
Akron, Ohio. 


PANEL INSTRUMENTS. Miniature ac. and dc. volt- 


meters and ammeters in the 2 in. classification for applications re- 
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Engineers, designers and executives to whom 
EvectricaL MANUFACTURING is made available 
each month under the controlled circulation 
policy of The Gage Publishing Company are 
invited to forward requests for copies of those 
bulletins of interest to them, directly to the 
manufacturer, at the address indicated. 


quiring a small, inexpensive yet accurate instrument. Typical units 
are illustrated and cutaway views show construction details. Com- 
plete tabulation lists ratings, scale divisions, styles and list prices. 


Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
VULCANIZED FIBRE. Tough, resilient, horn-like sub- 


stance, possessing great mechanical strength and high dielectric 
properties, produced by chemically treating cotton cellulose. Elec- 
trical, physical and mechanical properties, principal grades and 
uses, forming and machining operations, typical uses. Available 
in sheets and tubes. National Vulcanized Fibre Co., Wil- 
mington, Del. 


OILLESS BRONZE BEARINGS. Arranged in three 


sections: properties of an oilless lubricant that overcomes friction, 
various types and range of application for oilless bearings, and 
detailed data for use in preparing specifications. The lubricant, a 
mixture of white metals, metallic oxides, waxes and other sub- 
stances, is a premolded product. The various ingredients, after 
being heat processed, are further treated and made into cylindrical, 
solid metallic plugs for insertion into accurately drilled holes in 
the bearing. R. W. Rhoades Metaline Co., Inc., 50-17 Fifth 
St., Long Island City, N. Y. 


SHEET AND STRIP CALCULATOR. Handy 
pocket slide rule to quickly obtain an indication of the correct 
weight of any sheet or strip stock relative to the piece part 
weight in connection with all sheet metal requirements. While it 
is primarily intended for all strip and sheet steel, there is an auto- 
matic conversion table for such materials as aluminum, copper, 
bronze and other sheet alloys. May be used for calculations of 
sheets from |g to 96 in. wide, in thicknesses from 0.002 to | in., 
and in lengths from 14 to 1000 ft. Dayton Rogers Mfg. Co., 
Minneapolis, Minn. 


ELECTRICAL INSULATOR. A stone-like product, 
made from mineral ingredients to meet exacting insulation require- 
ments, this ceramic insulating material may be formed to desired 
shapes by either the compression or injection molding process. Na- 
ture, properties, advantages and applications of this material in all 
forms are discussed. General Electric Co., | Plastics Ave., 


Pittsfield, Mass. 


V-BELT DRIVES. Complete data on multiple and frac- 
tional hp. V-belts, V-groove sheaves and pulleys, including dimen- 
sion tables and prices, for selecting engineered standard drives for 
any particular application or calculating special drives. Typical 
applications in various fields are shown. Thermoid Rubber, 


Div. of Thermoid Co., Trenton, N. J. 
SOCKET SCREWS. Standards for hexagonal socket set 


and socket head cap screws with dimensions of heads, bodies, screw 
points, sockets and keys for same. Formulas for determining all 
dimensions, also screw thread data and thread and body length 
tolerances. Holo-Krome Screw Corp., Hartford, Conn. 


HARD RUBBER. What it is, how it is compounded and 


molded, creation of molds, color in the finished piece, factors in 
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Chances are you'll find it easy to obtain a standard type and 
size assembly from us to exactly suit your needs. For, we 
make stock units and parts in big variety. If a special design 
is required, however, our skillful engineers will gladly cooperate 
in creating a unit to your own exacting specifications. 


Drake Assemblies are precision-built from finest materials. 
They are used by most leading electrical manufacturers. Catalog 
and complete information on request. Will you write us, 
now, about your needs. 


CUT TL 


1713 W. HUBBARD ST. « CHICAGO, U.S.A. 


RECTIFIERS 


The Continental 2-RA-6 Rectifier is one 
of numerous different types, in various 
capacities and sizes produced by us. 
They have won a wide acceptance 
because of their high efficiency and 


rugged performance. 


Type 2-RA-6 


PHOTOTUBES 


Continental is one of the foremost pro- 
ducers of phototubes in the world. They 
are available in over fifty different types. 
Dependable and efficient. 


Special Tubes — Grid Control Tubes — Blue 
Print Lamps— Discharge Tubes — Ultra-Violet 
Lamps, and many others. We are exceptionally 
well equipped to produce to your specifications. 
Our engineering staff will gladly assist you in 
helping to solve your problems. 

Write today fo: complete data. 


CONTINENTAL 
ELECTRIC COMPANY 


Merchandise Mart Plant 


Type CE-11 Chicago, Illinois Geneva, Illinois 
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PILOT LIGHT ASSEMBLIES 


NEWARK, 
N. J.,U.S.A. 





CUSTOM-MADE APPLICATIONS 


OF RESISTORS AND RHEOSTATS 


We Are Specialists 
of Over 16 Years Experience 


Ingenuity of design, painstaking care in manu- 
facturing and sturdy construction have built our 
business to the point where more and more new 
customers call us in to discuss their require- 
ments, and to work out with them the most 
efficient and economical means of handling 
their needs. 

In addition to our regular stock of a full line 
of vitreous enameled resistors and rheostats, 
we carry a large stock of component parts for 
immediate custom-made jobs for unusual condi- 


tions of service. 


May we consult with you 
on your next order? 





HARDWICK, HINDLE- Inc. 


Resistors * Rheostats * Radio Frequency Reactors 


Custom-made resistance devices of all 


Power Line Chokes °¢ _ Line Voltage Reducers 
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eeting 
IQAI Demands 


ith 1951 
View «+ 


Muehlhausen has 
two definite divi- 
sions today... the 
factory, operating 
at full capacity to 
meet huge 1941 
demands of Na- 
tional Defense ...and the engineering-research 
laboratory, where a complete staff is hard at 
work on private industry’s future products, with 
1951 in view! So, even though defense work 
may have you marking time on regular prod- 
ucts, take advantage of Muehlhausen’s “1951 
department”... where experienced men today 
will help you develop products for tomorrow. 


MUEHLHAUSEN SPRING CORPORATION 
900 MICHIGAN AVE., LOGANSPORT, INDIANA 


MUEHLHAUSEN 


SPRINGS 


EVERY TYPE AND SIZE 








design, different forms, cost variations as affected by specificatior 
and definitions of technical terms are topics covered in detail. 

addition a brief comparison of the physical qualities of hard rul 
ber with those of other thermo-setting plastics is made. Josep! 


Stokes Rubber Co., Trenton, N. J. 
WIRE AND CABLE. Asbestos and glass-insulated wire 


and cables, including power cables, switchboard and applianc: 
wires, fixture wires and cords, and magnet wires. Technical data 
on materials used in their manufacture and descriptions of tests 
made. Tables of current-carrying capacity, wire gauges and di- 
mensions. General Electric Co., Bridgeport, Conn. 


LIGHT CONTROL LENSES. Three lenses for fluo 
rescent lamps with different light distribution characteristics—inten 
sive, concentrating and extensive types—to solve the majority of 
fluorescent lighting problems. Optical performance, specifications 
lighting applications, and advantages obtained with the use of each 


Holophane Co., Inc., 342 Madison Ave., New York, N. Y. 
FIBRE PARTS. Where the availability of materials is re- 


stricted under the defense program, the possibility of utilizing 
vulcanized fibre is here suggested. Possessing many of the desir- 
able qualities of metals, porcelain, rubber and other substances, 
it is easily and economically fabricated. Chart compares charac- 
teristics of this fibre with other basic materials. Physical prop- 
erties as well as a partial list of uses are given. Wilmington 
Fibre Specialty Co., Wilmington, Del. 


WORM GEARING. Design and rating manual on the 


double enveloping or cone-drive type of worm gearing for engi- 
neers and designers includes details on how cone-drives are pro- 
duced, specifications of speed reducers, a discussion of gearing, 
in addition to complete specifications of standard blanks for worms 
and wheels, tables of all sizes of ratios for which tooling is avail- 
able, charts and formulas for computing sizes, stresses, loads, etc. 
Cone-Drive Div., Michigan Tool Co., 7171 E. McNichols 
Rd., Detroit, Mich. 


LOCK NUTS. One-piece fastening device for aircraft as- 


sembly prevents loosening from vibration and holds parts together 
under a firm spring tension. Sketches of typical locations for the 
use of these nuts. Available in many angular and irregular shapes 
to reduce the number of parts and cut assembly costs and time. 


Tinnerman Products, Inc., 2038 Fulton Rd., Cleveland, Ohio 
VARIABLE GEAR UNIT. Variable speed device using 


a positive chain drive to transmit power from the input to the out- 
put shaft. Units of 1 to 15 hp. capacity, with speed ratios of 
up to 6 to | are tabulated, illustrated and described. Speeds, 
torque ratings, dimensions, weights and other data are given for 
all seven sizes, each available in five standard types. Link-Belt 


Co., 307 N. Michigan Ave., Chicago, Ill. 
WELDING SYSTEM. Constant potential dc. welding 


system for supplying welding energy to multiple arc circuits. Dis- 
cusses motor-generators with ratings from 750 to 1500 amp. to 
meet welding system requirements, also mechanical parts, controls 
and motor starting equipment. Westinghouse Electric & 


Mfg. Co., East Pittsburgh, Pa. 
CONSTANT VOLTAGE TRANSFORMERS. 


Possibilities offered by constant voltage transformers for the auto- 
matic regulation of voltage for all types of electrically operated 
equipment. A dependable source of regulated ac. unaffected by 
line transients or chronic high or low voltage levels which main- 
tains its output voltage constant to within less than plus or minus 
| per cent for a total primary variation of 30 per cent. Sola 


Electric Co., 2525 Clybourn Ave., Chicago, Ill. 
PRECISION BEARINGS. Radial, self-aligning pivot 


type and special bearings in miniature sizes for use in fine mechan- 
isms and precision instruments to provide accurate alignment, long 
wear and freedom from attention. Miniature Precision Bear- 


ings, Keene, N. H. 
RESISTORS, CAPACITORS, SWITCHES. Var- 


iable and fixed resistors, ceramic capacitors, switches including se- 
lector, transmitter, tone, rotary, lever action, momentary push, key 
operated and meter insertion types and control accessories. 


Centralab, 900 E. Keefe Ave., Milwaukee, Wis. 
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Brandywine 





Parts like these are the practical and economical answer to industries 
need for an insulating material easily machined. These parts, like all 
parts made from Brandywine, are resistant to oil, rot, heat, acid, etc. 
and are noted for their great dielectric and mechanical strength. For 
those with their own facilities for fabricating, Brandywine Fibre 
Tubing is available by the foot, or in standard lengths. No obligation 
for samples and quotations. 


SRANOY WINE FIBRE PRODYGTS 


1402 WALNUT STREET 





SOMPANY 


WILMINGTON, DELAWARE 





Magazine Feed Power Screwdrivers 


ANNOUNCING 


REMOVAL TO OUR NEW AND LARGER 
PLANT—WHERE WE CAN MORE 
EFFICIENTLY SERVE INDUSTRY IN 
THIS NATIONAL DEFENSE PROGRAM 


Write 
for Information 


Send Samples 
for Production 
Estimates 


i 
Motorized 

| Hopper Feeding 

Units 





een Feed Rivets, 
Screws, Screw Blanks 
Nuts, Plain Washers and 
Special Parts. 2813 W. FORT STREET 


DETROIT POWER SCREWDRIVER CO. 


DETROIT, MICH. 
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Designed for each application. 
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SPURS — SPIRALS — BEVELS — WORM GEARING 





(14 to 96 D.P.) Also: Rotary- 
Shite, Converters. 
With considerable experience and ex- Generators. 
ceptional facilities for the manufacture of Frequency- 
high precision Small Gears, our manu- Dynamotors. Changers. 
A facturing Capacity is now heavily burdened 


with National Defense work, and we 


naturally feel pardonable pride in the im- ELECTRIC SPECIA LTY co. 


portance and quality of our contributions 


to the Program. 213 SOUTH STREET, STAMFORD, CONN. 





While this very essential work takes prece- 
dence, we are keenly conscious of our duty 


to established customers; their needs must Use %. DD r r D> Cc DA ri 
command our continued earnest efforts. 
Under such circumstances, we hope new Wi R E STR i P P E R S 
inquirers will understand our inability to for Dependable 
give their wants the consideration they * . : 
would ordinarily receive. a os = 
igh Speed Wire 
Stripping 









Rugged construction, pre- 
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cision adjustment, ma- 
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This 


Toggle Switch 
® Has Baker 


FINE SILVER 


Contacts 
























Acme Transformers are perform- 
ance engineered to exactly meet 
the requirements of your appli- 
cation. Send for Bulletin § 155. 


THE ACME ELECTRIC & MFG. CO., 


Aemextitiz Electric 


a For Your Copy 


THE DAVEN COMPANY 


158 SUMMIT STREET 
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35 WATER ST.. CUBA, N. Y. 


The DAVEN catalog lists the most com- 
plete line of precision attenuators in the 
world; Ladder, ‘“T’”’ type, “‘Balanced H” 
and Potentiometer networks—both vari- 
able and fixed types—employed exten- 
sively in control positions of high quality 
program distribution systems and as lab- 
oratory standards of attenuation. 

Super DAVOHM resistors are precision 
type, wire-wound units of from 1 t 
0.1% accuracy. 

More than 80 models of Laborat 
Test Equipment are listed. 


NEWARK, NEW JERSEY 


HEN you throw a little toggle 

switch, you expect results just as 

you would with one of its larger 
brothers — that’s what switches are for. 
Reasoning somewhat along this line, 
Hart Manufacturing Co., of Hartford, 
Conn., have equipped theirs with Baker 
fine silver contacts, thus making it a 
very much up to date and very reliable 
electrical device — and the first toggle 
switch to have this feature. We feel 
proud that our product is identified 
with it. 


We are headquarters for anything you 
may need in contacts, whether of plat- 
inum, palladium or alloys of these 
metals; silver, gold or tungsten. If you 


need contacts either for heavy or light’ 


duty, consult us before you place your 
order. Very probably you will find it te 
be to your advantage. 


BAKER & CO., INC. 
113 Astor St., Newark, N. J. 


NEW YORK SAN FRANCISCO 
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PORCELAIN COMPANY 
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HERE'S CONTROL FOR 
eee OER 


IN THE PALM OF YOUR HAND! 


*They're so small, we could just as well have said ~10"! 


AMILIARITY with General Electric’s three-way 

line of small-size Kon-nec-tors helps designers of 
electrical equipment give customers products that pro- 
vide long, satisfactory service at low cost. For these 
modern mercury contact devices, although inexpensive, 
may be operated millions of times with unvarying ef- 
ficiency, no flashing, and no sparking. They include: 





THE NEW “‘BUTTON” TYPE Kon-nec-tor, designed originally as 
a silent-operating wall switch, and adaptable to many types 
of use because of its unique compact size. 
2 THE LOW-PRICE GLASS Kon-nec-tor of the single-pole, single- 
throw type with a mercury-to-metal contact. The Kon-nec- 
tor can handle loads up to 5 amperes. 
THE “PELLET” TYPE of mercury contact, although only 3/8” in 
diameter and 7/16” long, has a 30-watt capacity on 12-16 
volts at 3 amperes. Has a multitude of uses. 


For further information about these low-cost G-E 
Kon-nec-tors, write or wire the address given below. 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL @ ELECTRIC 


410 EIGHTH STREET, HOBOKEN, N. J. 





J New hvweitie aie: 
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— FEATURES 


Solid copper cores efficiently 
conduct ample heat to copper 
tips without waste. 

Hermetically sealed heads pro- 
tect the “built-in” windings and 
copper core from air, flux fumes, 


Your Present Irons 
Against These 


moisture. 

Selected hardwood handles are 
adjustable in length, ventilated 
to keep them cool under con- 
stant use. 

Both plug and screw tips of pure 
copper, machined for valve-fit 
connection with heating heads. 





Good reasons why Stanley Electric 
Soldering Irons are known for top- 
notch performance in fast, produc- 
tion soldering. Write for facts today! 


STANLEY 5 pedi 


JLEY W 


The Choice of Skilled Workmen 
For Over 80 Years 


D AVIS -MADE fi tcneti2 


Every type expertly wound to your 


exact specifications. Highest quality 


at lowest possible cost. Submit your 
coil problems to us. Davis Engineers O 
are specialists in this field. Their 


Trade Mark 





solution will not only improve your 
product, but will save you money. 
Davis also makes Solenoids, Magnets, Kickers, 
Transformers and all types of Electro-magnetic 
windings. Write today for catalog. 





pw DEAN W. DAVIS & CO., INC. c 


547 W. FULTON STREET, “CHICAGO 


JONES BARRIER 
TERMINAL STRIPS 


An _ ideal terminal 

adaptable to practi- 

cally every product. 

Bakelite Barriers pro- 

vide maximum metal 

hi to metal spacing. 

No. 2-151 & Prevent direct shorts 

0. 2 from frayed wires at 

terminals. 6 SIZES 

meet every requirement. From *4"’ wide and 13/32” high with 

5-40 screws to 214” wide and 1/4” high with 4’’-28 screws. 
Write today for information on complete line. 


HOWARD B. JONES 
2300 WABANSIA AVENUE CHICAGO, 
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ROTOMOTOR 


MADE FOR 6 to 250 VOLTS and frequencies 
of 40 to 60 cycles. 10 to 36 watts input. 
Rotomotor consumes about 15 watts at 3000 
R.P.M. 3/16 in. shaft. SELF aligning oil 
retaining bearings. Highest quality materials, 
rigid assembly methods assure lasting quality. 
Excellent for continuous duty where constant 
speed is required. GUARANTEED FOR 
ONE YEAR WILL LAST FIVE 
Excellent for small fans timing devices 
LOW PRICE heaters signalling devices and similar uses. 
SEND FOR 


sameces! General Die & Stamping Corp. 
265 Canal Street New York City 





Specialty Manufacturers of 


ASBESTOS PAPER 
FOR ELECTRICAL INSULATING PURPOSES 


We manufacture light-weight, long-fibre asbestos 
paper — both ferrous and non-ferrous — particu- 
larly adapted to electrical applications. Samples 
and prices on request. Address inquiries to: 


THE BURNSIDE COMPANY, INC. 
87 Church Street, East Hartford, Conn. 
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Priority production comes first 










































Defense comes first, at Auburn as in every loyal American 
plant. Molded plastic parts for Uncle Sam’s defense 
machines are on the priority list here. Sometimes that 
means “‘wait’’ on non-defense orders — but it also means 
smoothly functioning production and an adequate supply 


of materials when the word “‘go”’ is given on your order. 


Defense orders, with their exacting demands, are also 
building a background of experience . . . added to 
Auburn’s more than 6 years of molding experience . 

that in the future will mean even more economical and 
efficient production of your most difficult orders. Let 
an Auburn engineer go over your plastic plans with 


you now. 


Plastic parts shown here are all a part of Auburn’s pri- 
ority production. 


In the median type sextant of Link Aviation 
Devices, Inc., the drum of ivory plaskon was 


molded by Auburn as part of a defense order. 


Established 1876 


MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS 


AUBURN, NEW YORK 






FOR ELECTRICAL 
MANUFACTURING 


Allen Hollow Screws, made 
from special-analysis alloy 

steel (ALLENOY ) scientifically 
fl» heat-treated and precision 
threaded, hold parts together 
with a grip that defies vibra- 
tion. Hollow Set Screws in size 
No. 4and up. Socket Head Cap 
Screws in size No. 2 and up. 
Call on your local Allen Dis- 
tributor for samples and 
accommodating service. 












THE ALLEN MANUFACTURING COMPANY 
Hartford, Connecticut, U. $. A. 


STAMPINGS — SPINNINGS 
Light and Medium -all Metals 


FORMING DIES 
FABRICATING TOOLS 
BRAZING JIGS 
ASSEMBLING LACQUERING 


Over twenty-eight years serving many of 


the Leading Manufacturers. 


BARTLETT-THOMPSON CO.. Ine. 
Wakefield. Massachusetts 










Multiply 
Man-Power 


BY IMPROVING 
MACHINE PERFORMANCE 


i oe OFFSET SHORTAGES of skilled man-power, | 


machines must perform at their maximum rated 
capacities with a minimum of interruptions. 

This type of operation demands the ruggedness .. 

the trouble-proof qualities... of BCA Ball Bearings. 


Both machine maker and machine user benefit when | 


the designer specifies BCA’s. 


BCA will gladly engineer or help you select ball) 


bearings to meet the exact requirements of your equip- 


ment. For full information about loads and life expec- | 


tancies refer to the BCA Data Book. If you do not yet 


have your copy of this valuable reference, write us today. 


BEARINGS COMPANY OF AMERICA, 416 Harrisburg Ave., Lancaster, Pa. | 


RADIAL ¢ ANGULAR CONTACT e THRUST 


BALL BEARINGS 


a 





.. core pin mounting for 


CULLMAN 
SPEED REDUCER 


a 









CATALOG 
ON REQUEST 
Vy to 15 H. P. 


MOTOR EASILY MOUNTED 


The adjustable base of the Cullman 
Reducer makes it easy to align the mo- 
tor. In case of motor trouble a spare 
can be installed immediately. 


CULLMAN WHEEL CO., 1344-46 Altgeld St., Chicago, Ill. 


MODERN CERAMIC AND PLASTIC 


MOLDING PLANTS CHOOSE 


KUX TABLET PRESSES 


Massive one piece cast steel 
main frames 


| * 
| Simplified punch, die and 








quick, easy set-ups 
e 


Accurate fill and pressure 
adjustments 
* 
Adaptable for making odd 
shaped pieces with projec- 
tions and cores 


|Both upper and _ lower 
punches apply pressure 





SINGLEPUNCH—TOGGLETYPE 


COMPLETE SIZE RANGE IN BOTH 
SINGLE PUNCH AND ROTARY MODELS 









KUX MACHINE COMPANY 


DEPT. E, 3930-44 W. HARRISON ST., CHICAGO, ILL. 
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% More machines—more skilled help—more pro- 
duction facilities. The picture at Central Screw 
Company grows busier and bigger with the swelling 
tide of defense. 


Certainly, defense orders for Screws—Bolts—Nuts 
—Rivets and Special Fastening Devices are getting 
preferred attention. But, as this message goes to 
press, Central Screw production is gaining momen- 


tum fast. 


Thus, you can expect earlier delivery schedules, 
not only for defense requirements but for civilian 


demands as well, when you send your orders to 
Central. 


CENTRAL SCREW COMPANY 


3519 SHIELDS AVENUE ° CHICAGO, ILLINOIS 
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All the fine engineering, design and craftsmanship 
you put into motors and other electrical equipment 
will not insure superior performance unless the 


quality of the materials themselves matches your 
engineering and manufacturing skill. Make sure 
of outstanding performance—use Newport Elec- 
trical Sheets, quality-proved through more than 
a score of years. 


Newport Electrical Sheets are 


made in sizes, gauges, and grades 
to meet all electrical requirements. 


EWPORT 
ELECTRICAL 


SHEETS = 


Maat 
NEWPORT PRODUCTS—Hot Rolled Sheets—New- 
port Electrical Sheets—GOHI Pure lron-Copper Alloy 
Sheets—Globe Brand Galvanized Steel Sheets—GOHI 
Enameling lron Sheets—KCB Copper Steel Sheets— 


Newport Long Terne Sheets—Newport Galvannealed 
and DeLuxe Metal Sheets. 


NEWPORT 
KENTUCKY 


ANDREWS PRODUCTS in Carbon and Alloy 
Steel: Bars ® Plates ® Universal Mill Plates 
Sheet Bars © Billets ® Blooms ® Slabs 
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CONDUCTION SERIES 
WOUND Ac-DC 
1/300th TO 1/10th H. P. 


INDUCTION SHADED POLE 
1/500th TO 1/10th H. P. 
WITH AND WITHOUT BACKGEAR 


SIGNAL ELECTRIC MFG. CO. 


Offices in Principal Cities 


WE WANT 
DEFENSE 
WORK 


Molded Plastics Parts 
for Defense Work 


Our big modern plant is equipped to 
make parts of any size in any quantity. 


Write. phone or wire. 


The General Industries Co. 


MOLDED PLASTICS DIVISION 


Elyria Ohio 


MCGILL -Zezctler 


THE IDEAL SWITCH 
FOR FAN CONTROL 


Here is a switch that is not limited 
to one control but can be adapted 
to meet several other variations. 
Controls various speeds of F-HP 
mctors. Rated at 6 Amps., 125 volts. 
Diameter 15%”. Mounting Nipple 
%” long, %” diameter. Circuit 
Control: Line 1, Off; Line 2, Off 
j and Repeat. 


2 Circuit, 
Series-Parallel 


| MANUFACTURING CO. 


(Electrical Division) VALPARAISO, INDIANA 
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In the entire history 


of the electrical industry there is no more sensational 
success story than the position attained by Simpson 
instruments in less than five years. ¢ 

Behind this success is the advanced construction and 
extra value of Simpson instruments . . . and behind 
the instruments is the experience that reaches back to 
the days when Ray Simpson and a group of associates, 
who are still with him, maintained the high standard ( 
of Jewell instruments throughout their long and suc- 
cessful career. 

The recognition of Simpson value, and the require- 
ments of the defense program, have momentarily taxed 
even the greatly increased facilities of the new 
Simpson plant. But today we reaffirm the pledge we 
made when Simpson instruments were first announced 
—to build ever greater value in panel instruments and 
radio testing equipment. 


SIMPSON ELECTRIC CO. 


5200 Kinzie Street Chicago, Illinois iis 










irra Lala OLY 


Everyone concerned with electrical equip- 

ment finds Pocket TATTELITE a big help. 

Tests for live or open circuits, ‘‘grounds”’, 

blown fuses, defective condensers, resisters, etc. Shows current — 

A.C. or D.C. Indicates voltages, 90 D.C., 60 A.C. to 500 A.C. 

. Fe NEON TATTELITE $1.00 ea. Also for 3 to 25 volts, 
1.75 ea. 








RATING 


RATING 4106 4mR 


2,10 Jame 





UNDERWRITERS APPROVED. 
Achievement in space saving. For radios, auto-radios, amplifiers, fractional h.p. motors. 
magnets, etc. 16 sizes, ratings 1/100 to 8 amps. 


FUSE MOUNTINGS: Littelfuse line meets every need. Single 
Sd 


& double pole. 1068 Double Pole shown. Bakelite base, 1%’, 
x 3.16’. Send for catalog. 


LITTELFUSE, INC. 


47153 RAVENSWOOD AVE., CHICAGO, ILL. . 














i] The President of a 


machine manufacturer 


in New Jersey writes — 


“We are quite anxious to receive every issue 
of ELECTRICAL MANUFACTURING as it is 
circulated among our plant executives who watch 
carefully for announcements and developments 
published therein as well as follow closely the 


products advertised ’. 
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CAPACITATORS : 


@ Built for constant use 
up to 250° F. 


» woe .0001 up to 

MED. Voltages 

a 150 W.V. to 
5000 W.V. 


@ Used by leading elec- 


tric manufacturers. 










@ Illustrations only a few 
of the many types of small 
Capacitators Dumont Electric 
has been manufacturing for 
the past 20 years. 


Type F......Inductive Wound 
Type FO. Non-inductive Wound 
Type F.V¥... Heat Resisting 
Type M. Small MICA units 
Samples on request. Send us your 


anne capacitators problems. 


DUMONT 
ELECTRIC CO. 


514-516 Broadway, 
New York City N. Y. 


Worm Drive Back Geared 
FLEA POWER MOTORS 


110 VOLT 


AC, DC, or Universal 


Btorize your products or make them Automatic with 
Speedway Motors. 

Dependable 110V Miniature Motors . types that 
exactly meet the requirements of a hundred different 


Jobs Universal, cased or 
skeleton “types, “with or without back gears... any 
ed or torque. Hundreds of thousands in use. 


Low Cost . . . produced in great numbers by modern 
volume production methods, these reliable little motors 
are surprisingly inexpensive. 
Technical Service . . . state your problems, we'll give 
you our answer with prices, quotations and possible 
delvery dates. 
Any quantity ... 1! or 1,000, — on short notice— 
sold singly, in oa or thousa 

Write for Motor "Sheets 


SPEEDWAY MFG. 
1828 So. 52nd Ave., ore ie 


--.and 
TERMINALS 


Every type of termi- 


Specify 
LUGS 


Patented Sherman 


PALENTEO 


seamless round end nal you may require 


fate aval: ai available from this 


“ ve si rle « 2e 
sizes from 25 to ingle source. 


250 amps. capacity. ae 
Sea 
by SHERMAN 


Write — to the H. B. Sherman Manu- 
facturing Company, Battle Creek, 
Michigan, for new catalog showing 
electrical specialties. 
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FOR precision TIMING APPLICATIONS 


@ Available in a diversity of speeds to meet your voltage, 

frequency and torque requirements, Haydon timing motors are 

compact and easily mounted. Self-starting, synchronous, com- 

plete with oil-sealed gear trains. Output shafts are double bear- 

ing equipped; back lash held to a minimum. Particularly adapt- 

able for industrial clocks, time switches, recording instruments, 
etc. Write today for descriptive data; no obligation. 


FOR PERFORMANCE SPECIFY HAYDON 


HAYDON MANUFACTURING CO., INC. 


eT ME eT airat: 





A NEW VERSION OF AN OLD STORY 


There was no race, no hustle, no 

bustle. Instead, the Tortoise and the 

Hare snoozed. They weren't lazy, just 

sensible. Visitors to New York can get 

an object lesson from this version of an old 

tale. Why burn up precious energy when you 

can stay at the HOTEL McALPIN. The McAlpin 


was built with an eye toward your convenience. 


ONLY 1 BLOCK FROM PENNSYLVANIA STATION ABOUT 5 MINUTES 
FROM GRAND CENTRAL STATION AND TO TIMES SQUARE B &O 
MOTOR COACHES STOP AT OUR DOOR SUBWAYS DOWNSTAIRS. 


Rooms with private bath 
From $3.30 single. From $4.95 double. 


HOTEL MCALPIN 


BROADWAY AT 34TH STREET, NEW YORK 


Under KNOTT Management 
JOHN J. WOELFLE, Manager 

















See cee 








@ A monthly classified index to 


VIDE TO BUYING 


SCAM ea ea IN ay 


those finished product components 


and services as advertised in the pages of ELECTRICAL MANU- 
FACTURING. Also consult the actual advertisements of those companies 


whose names are listed under the 


index just preceding back cover. 


different headings. 


See advertisers’ 





ALLOYS, Aluminum 


Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 


ALLOYS, Bronze and Copper 

American Brass Co., Waterbury, Conn E , 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
i 


Bridgeport Brass Co., Bridgeport, Conn 

Bunting Brass & Bronze Co., Toledo, O 

Mallory & Co., Inc., P. R., Indianapolis, Ind 3 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. ¥ 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y 
‘“‘Cerromatrix,’’ ‘‘Cerrobase,’’ ‘‘Cerrobond.”’ 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, Mich 
‘*‘Dowmetal.’’ 


ALLOYS, Nickel 
Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich : s — 
International Nickel Co., Inc., 67 Wall, New York, N. ¥ 
“*Monel.”’ A 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
ALLOYS, Permanent Magnet. See Magnets. 
ALLOYS, Rare Metal 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

Jelliff Mfg. Corp., C. O., 10 Pequot Ave., Southport, 
Conn. 


ALUMINUM 


Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa. 


ALUMINUM, Pre-finished 
American Nickeloid Co., Peru, Ill. 


AMMETERS. See Instruments. 
ANODES, Nickel, Brass and Copper 


American Brass Co., Waterbury, Conn. 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 
nN. x. 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 
ANODES, Silver. See Silver. 
ARMORED CABLE, Strip Steel 


american Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp., Subsidiary.) 
Roebling’s Sons Co., John A., Trenton, N. J. 


ATTENUATORS. See Resistors, Radio 
BALANCING MACHINES. See Machines, 


BATTERIES, Rechargeable 
Koehler Mfg. Co., Marlboro, Mass 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
“‘Dunco Fish Spine.’’ 


CARBON 
PRODUCTS 


BRUSHES--RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CICERO, ILL. 
3450 So. 52nd Aue Suburb of Chicago 
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Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
Lavolain.’”’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Ahlberg Bearing Co., 3030 West 47th, Chicago, Ill. 

Bearings = of America, 416 Harrisburg Ave., Lan- 
caster, Pa. 

Fafnir Bearing Co., New Britain, Conn. 

Hoover Ball & Bearing Co., Ann Arbor, Mich. 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 

McGill Mfg. Co., Electrical Div., Valparaiso, Ind. 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn 

Norma-Hoffman Bearings Corp., Stamford, Conn., ‘‘Car- 
tridge.”” 

S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa 

Timken Roller Bearing Co., Canton, Ohio. 


BEARINGS, Bronze 

Bound Brook Oil-less Bearing Co., Bound Brook, N. J 

Chrysler Corp., Amplex Div., Detroit, Mich. ‘‘Oilite.’’ 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 


BEARINGS, Flexible. (Bonded Rubber). 


BEARINGS, Needle 
McGill Mfg. Co., Electrical Div., Valparaiso, Ind. 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS, Wood. See Bearings and 
Bushings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

Bunting Brass & Bronze Co., Toledo, O. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 

Bunting Brass & Bronze Co., Toledo, O 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. 

Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, New York. 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass. 
*‘Graphex.’’ 

Randall Graphite Prods. Corp., Dept. 1015, 609 W. 
Lake, Chicago, Il. 

Richardson Co., Melrose Park (Chicago), Ill. 


BEARINGS & BUSHINGS, Non-Metallic 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
(Nigrum Impregnated Hardwood). 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
**Lamicoid.”’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass. 
“*Woodex.’’ 

Richardson Co., Melrose Park (Chicago), Ill. “*In- 
surok.’”’ 

Synthane Corp., Oaks, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del. 


BERYLLIUM COPPER. See Copper, Beryl- 
lium. 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOCKS, Pillow. See Pillow Blocks. 


BLOCKS, Terminal 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 


Mass. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Il. 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 


BOBBINS & SPOOLS, Coil. See Tubes, 
Paper. 





BOLTS, NUTS AND SCREWS, Machine 
American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Tl. 
Chandler Products Corp., Cleveland, Ohio. 
Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 
Driver-Harris Co., Harrison, N. J. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. H. 
Parker-Kalon Corp., 198 Varick, New York, N. Y 
Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Ill. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O. 

wu Burdsall & Ward Bolt & Nut Co., Port Chester 


Ryerson & Son, Inc., Jos T., Chicago, Ill. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Chandler Products Company, Euclid, Ohio 

Continental Screw Co., New Bedford, Mass 

Oorbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio 
Parker-Kalon Corporation, 198 Varick, New York, N. Y. 
Pheoll Manufacturing Company, Chicago, Illinois. 
Republic Steel Corp., Cleveland, Ohio. 

— Burdsall & Ward Bolt & Nut Co., Port Chester, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
BOXES & CABINETS 


BOXES AND CARTONS 


BRANDING, Custom (For Plastics) 
Rogan Brothers, 180 N. Wacker Drive, Chicago, Ill 


BRASS, BRONZE AND COPPER 
American Brass Co., Waterbury, Conn. 


American Nickeloid Co., Peru, Ill. (Pre-finished Brass 
Sheets). 


Bridgeport Brass Co., Bridgeport, Conn 
So & Brass, Inc., 230 Park Ave., New York, 


m.. ¥. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRASS, BRONZE & COPPER, Pre-finished 
American Nickeloid Co., Peru, Il. 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 
Bunting Brass & Bronze Co., Toledo, Ohio. 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 
ae Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


General Electric Co., Schenectady, N. Y. 

Keystone Carbon Co., 1935 State St., St. Marys, Pa. 
*“Equaload.’’ 

Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, N. Y. 

Pure Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 


BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 
CABINETS & BOXES, Sheet 


CABLE, Asbestos. See Wire & Cable, 
Insulated. 


CABLE, Armored 
—— Wire & Cable Co., 25 Broadway, New York, 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

—— Wire & Cable Co., 25 Broadway, New York, 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Elec. Co., Schenectady, N. Y. “Glyptal,”’ 
‘*Versatol.’’ 

Rockbestos Products Corp., 769 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
Alden Products Co., 186 N. Main, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
see Wire & Cable Co., 25 Broadway, New York, 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Iil. 
Boston Insulated Wire: & Cable Co., Dorchester, Mass. 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Roebling’s Sons Co., John A., Trenton, N. J 


CABLE, Thermostat 
ie Wire & Cable Co., 25 Broadway, New York, 


Ansonia Electrical Co., The, Ansonia, Conn. 
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Automatic Electric relays are world-famous for 

quality. Tested by time through years of exacting use 
Y - . . Constantly improved by endless laboratory 
tests ... backed by the “know how” gained from 50 
years of specialized manufacturing experience — 
these relays give you the superior performance and 
long life that mean genuine economy. 


The complete Automatic Electric relay line includes 
units for every operating condition. All are charac- 
terized by positive action and dependability — for 
which you pay no premium. 


Send for your free copy of our comprehensive relay 
rk catalog. 


oa AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. Van Buren Street, Chicazo 


AUTOMATIC — ELECTRIC 


Relay makers since 1898 
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Assure Accuracy, Positive 


7 Operation and Long Life 
ZS 
le, 
Tilting Type 
rk, 
Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
e- by dust, dirt, moisture or corrosion; nor are they subject to open 
“k arcing, pitting, oxidation or sticking of contacts. 
38 They are successfully used in many industrial applications. 
iy There are various types available. The magnetic type, illustrated 
in. above, operates with the movement of the magnet—the tube remains 
stationary. The tilting type, opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
e- “make"’ and “‘break"’ in the circuit. 
k. Our engineering staff will assist in their application to any of your 
switch problems 
. Further information sent upon request. 
THE MERCOID CORPORATION e 4217 BELMONT AVE. ¢ CHICAGO, ILL. 
k, 


Be 4489.2. ae 
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Write for Your Copy... 


@ Here's the combined manual and catalog on motor 
capacitors. Jrst the practical data you need on 
motor capacitors — diagrams, charts, formulae, 
plus the complete handy listings on all standard 
capacitor-start motors and their capacitor require- 
ments. Handy cross-index of Aerovox capaci- 
tors and motor manufacturers’ part numbers. @ 
Writefus for your copy of this manual. Submit 
that motor-capacitor problem for our engineering 
collaboration. 








Teardrop Design — Available 
in Walnut — Black or Ivory 


Enhance the “Eye-Appeal” 
of Radio and Instrument Panels! 


*% Get immediate delivery of these smart looking 
Teardrop compressjon molded plastic stock 
knobs and make your product MORE SALEABLE. 
Offered in walnut — black or ivory finish. Made 
in 2 sizes. Uniform, free from fins or burrs for easy 
assembly. Furnished with set-screw to fit a standard 
14"shaft. See them. Try them! 


ROGAN STOCK MOLDED KNOBS 


Yes—standard stock compression molded 
knobs for Radio control are available in any 
» quantity for immediate delivery to your assembly 
| lines. See knob at lower left. Choice of 3 diameters 
of same design, 1 '<’—1"’—or 1-13 /16”. Furnished 
with set screw to fit standard '(”’ shaft. Also with f 
serrated hole to fit Centralab standard serrated shafts. : 


ROGAN Deep Relief BRANDING 
on Blank Stock Dials Knobs —Handles 


Let us brand your stock knobs, or other molded 
plastics with any desired lettering or design to slash 
die costs, reduce inventories and speed up pro- 
duction. Write. 


ROGAN BROTHERS 


180 N. Wacker Drive, Chicago, Ill. 





Teardrop Design — Available 
in Mottled Walnut — Black or 
Ivory 
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Koston Insulated Wire & Cable Co., Dorchester, Mass 

CABLE, Varnished Fabric 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
= ae 


CADMIUM, Plating 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 


CAPACITORS. See Condensers. 
CASTINGS, Aluminum 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CASTINGS, Die 


Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 

American Brass Co., Waterbury, Conn 

Dow Chemical Co., Dowmetal Division, Midland, Mich 
*‘Dowmetal.’’ (Magnesium Alloy.) 


CASTINGS, Magnesium Alloy 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘‘Dowmetal.’’ 


CASTINGS, Nickel and Nickel-Alloy 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc., 67 Wall, New York, N. Y. 
**Monel.’’ 


CASTINGS, Phosphor Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

Bunting Brass & Bronze Co., Toledo, O. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


CASTINGS, Round 
CEMENT, Commutator 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 
Mica Insulator Co., 200 Varick, New York, N. Y 


CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 
Akron Porcelain Co., Akron, O. 





— COILS — 


Form Wound 
Paper Section 


Bobbin Wound 


Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN, 

















| Magnetic Valves 


to control electrically 
the flow of 


STEAM - WATER - 
OIL-AIR- GAS, Etc. 


Write for bulletins 


MAGNATROL 
VALVE CORP. 





56 Beekman St., New York 
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American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CHAIN, Pull Socket 
CHOKES. See Transformers. 
CIRCUIT BREAKERS 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford, Conn 


General Elec. Co., Schenectady, N. Y. 
Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
te-Cirk-It 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N. E. Pitts 
burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Chase-Shawmut Co., Newburyport, Mass 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilsco Copper Tube & Products, Inc., Station ‘‘M’’ 
Cincinnati, (Mariemont) O 

Jefferson Electric Co., Bellwood, III. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 

Littelfuse, Ine., 4753 Ravenswood Ave., Chicago, III. 

Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I. 

* M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
nd 

Sherman Mfg. Co., H. B., Battle Creek, Mich 

Specialties, Inc., Bessemer Bldg., Pittsburgh, Pa. 


CLIPS, Snap 


Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 


CLOTH, Insulating 











Acme Wire Ce New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
**Turbo.”’ 

Endurette Corp. of America, Cliffwood, N. J 

General Electric Co., Section M-112A Appliance and 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. Y., 
“‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


CLOTH, Tracing. See Drafting Room 
Materials. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y 


COIL (Coils) 
Armature and Field See Coils. 
Bobbins See Tubes, Paper. 
Driers and Impregnators See Ovens, Industrial. 
Electromagnets. See Coils. 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Resistance. See Units and Elements. 


Spools See Tubes, Paper. 
Winders and Spreaders. See Winding Machines, Coil. 
COILS 


Acme Wire Co., New Haven, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
ee 

Coto-Coil Co., Inc., 75 Willard Ave., Providence, R. I. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W.; 547 W. Fulton, Chicago 
Ill 

Doyle, Inc., James W., 311 N. Desplaines, Chicago, Ill 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Magnetic Windings Co., 16th & Butler, Easton, Pa. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 

Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave 
more, Ill 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. “‘Hi Farad ’’ 
Dumont Elec. Co., 514 Broadway, New York, N. Y. 
General Elee Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J 

Sprague Specialties Co., North Adams, Mass. 


CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis 

Dumont Elec. Co., 514 Broadway, New York, N. Y 

treneral Elec. Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Solar Mfg. Corp., Bayonne, N ‘ 

Sprague Specialties Co., North Adams, Mass 


CONDENSERS, Variable 


Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


CONNECTORS, Solderless 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
mE 


CONNECTORS, Wire 
Alden Products Co., 186 N. M 
Anaconda Wire & Cable Co., 2 
oe 

Dante Elec. Mfg. Co., Bantam. Conn. 

General Elec. Co., Section Q-112A Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Heyman Mfg. Corp., 900 Michigan Ave., Kenilworth, 
N. J 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Ilsco Copper Tube & Products, Inc. Station ‘*M’’ 
Cincinnati, (Mariemont) O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ii! 
Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 
Sherman Mfg. Co., H. B., Battle Creek, Mich 


Syca 


ain, Brockton, Mass. 
5 Broadway, New York, 





CONTACTORS, Magnetic. See Relays. 


CONTACT POINTS. See Points, Contac 
CONTACTS, Carbon and Graphite 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicer 
Ill. 

Morganite Brush Co., Inc., 3302-3320 48th Ave., Ls 
Island City, N. Y. 


CONTACTS, Heater Plug 
Heyman Mfg. Corp., 900 Michigan Ave., Kenilwort} 
a a 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Gas Accumulator Co., Electrical Div., Eliza 
beth, N. J. 

Arrow-Hart & Hegeman Elec Co., Industrial Contro! 
Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div 
Hartford, Conn 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 

Eagle Signal Corp., Moline, Ill 

General Elec. Co., Schenectady, N. Y 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J 

United Cinephone Corp., Torrington, Conn 

Ward Leonard Elec. Cc.. 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts 
burgh, Pa. 


CONTROLS, Electronic 

Continental Electric Co., 903 Merchandise Mart., Chicags 
Til. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 

General Elee. Co., Schenectady, N. Y. 

Instrument Specialties Co., Inc., Little Falls, N. J 

Photoswitch Incorporated, 21 Chestnut St., Cambridge 
Mass. 

United Cinephone Corp., Torrington, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; Thermostats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
Barber-Colman Co., Rockford, Ill 
Fenwal Incorporated, 10 Main, Ashland, Mass. 
General Elec. Co., Schenectady, N. Y 
H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa 
Jefferson Elec. Co., Bellwood, Ill. 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 
Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. 
Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. ? 
Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mich ‘*Metrick.’’ 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass 
(Low Voltage.) ‘ : 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 

burgh, Pa. 


CONVERTERS, Rectifier. See Rectifiers. 
CONVERTERS, Synchronous. See Motors. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


COPPER, Oxygen-Free High Conductivity 
Scomet Engineering Co., 420 Lexington Ave., New York, 
a ee 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 


American Brass Co., Waterbury, Conn. 


COPPER, Tin Coated. See Brass, Bronze 
and Copper. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated) 

Alden Products Co., 186 N. Main, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 

>. Es 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, I. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Driver Co., Wilbur B., Newark, N. J 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 
General Elec. Co., Section Y-1126. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Holyoke Wire & Cable Corn.. 710 Main. Holvoke, Mass 
Rockbestos Products Corp., 769 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORD SETS 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
1 he § 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass 
Clarostat Mfg. Co., Inc., 285 N. Sixth. Brooklyn. NY 
General Elec. Co., Section Q-112A. Appliance and Mer 

chandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holvoke, Mass 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill 
Rockbestos Products Corp., 769 Nicoll, New Haven, Conn 


CORES, Resistor and Resistance Coil 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., 937 Grant, Akron, O. 


ELECTRICAL MANUFACTURING 
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Special parts like these — 
SPRINGS, STAMPINGS, 
WIRE FORMS — are 
manufactured by Hubbard 
for all kinds of electrical 
products—automatic move- 
ments, quick releases; for 
unusual devices and oper- 
ations — small parts for 
every kind of mechanical 
application. 


















Prompt Shipment from 10 Strategically-Located 


Steel-Service Plants...Principal products include—Alloy 
Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 
and Bands, Beams and Heavy Structurals, Channels, Angles, 
Tees and Zees, Plates, Sheets, Cold Finished Shafting and 
Screw Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 
tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 
etc. Write for Stock List. Joseph T. Ryerson & Son, Inc. 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 
Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 












‘M. D. HUBBARD SPRING CO. 
573 CENTRAL AVE.. PONTIAC, MICH. 
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FOR ELECTRIC HEATING APPLIANCES 
ANY SIZE ai ANY SHAPE 





HEATING ELEMENT INSULATION 


Bhbied ua ciaatentd saagyuhital: cade RING COMPANY 


VERPOO! oe LOS ANGELES 





ae af sot 
FOR REAL PROTECTION ~- st oo 
AT VITAL FASTENINGS : 


Every Elastic Stop Nut has a resilient 
non-metallic collar which locks it to the bolt by elimi- 
nating all thread play. Available in all types and sizes. 





»> Write for folder explaining the Elastic Stop principle 


ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD . UNION, NEW JERSEY 


SELF-LOCKING 


NUTS 


Pulp Products Department 


NaS eee ee 
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General Elec. Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
““Thermolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1344-46 Altgeld, Chicago, Ill. 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y 

James Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
Ill. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Lovejoy Flexible Coupling Co., 5020 W. Lake, Chicago, 
Il 

Richardson Co., Melrose Park (Chicago), Ill 

Torrington Mfg. Co., Torrington, Conn. 


CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1854 8S. Kilburn Ave., Chicago, 
Ill 

Hunter Pressed Steel Co., Lansdale, Pa. 


Speedway Mfg. Cx 1828 S. 52nd Ave., Cicero, Ill 
Trico Fuse Mfg. Co., Milwaukee, Wis. 
CUTOUTS 


Chase-Shawmut Co., The, Newburyport, Mass. “Shaw 
mut,’” 


DIALS 

Crowe Name Plate & Mfg. Co 1752 Waveland Ave., 
Chicago, Ill. (Ceramic Decorated Glass & Metal). 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden 


Mass 
Whittier Co., Horace R., Div of The Cooper Oven 
Thermometer Co., Pequabuck, Conn. 


DIE CASTING MACHINES. See Machines, 
Die Casting. 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 
Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill. 


Contains 


ENGINEERING 
DATA 


SELECTOR 
CHARTS 


Ask for this 
Valuable catalog 


L-R 


Non-Lubricated 


FLEXIBLE COUPLINGS 


LOVEJOY FLEXIBLE COUPLING CO. 


5020 W. Lake St., Chicago, Ili. } 


PILOT LIGHTS 


UNDERWRITERS APPROVED MODEL100 











Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 
OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 





VARNISH 


TAPE 







SLOT 
PAPER 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Blvd 105 Leoder Building 
re Mit Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS « PEORIA 


MICA 
FIBRE 


TUBING or 
SLEEVING 












Richardson Co., Melrose Park (Chicago), Ill. — 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DOWEL PINS. See Pins, Dowel. 
DRAFTING ROOM MATERIALS 


Arkwright Finishing Co., Providence, R. I. 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 

Holliston Mills, Inc., Norwood, Mass. ‘‘Micro-Weave.”’ 

Keuffel & Esser Co., Hoboken, N. J 

Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White 
prints.) 

Post Co., Frederick, Box 803, Chicago, Ill. 


DRIVE SCREWS. See Screws, Self-Tap- 
ping. 


DRIVES, Machine Tool : 
Cullman Wheel Co., 1344-46 Altgeld, Chicago, Ill 
Master Electric Co., Dayton, O. 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O 
Philadelphia, Pa. 


ELECTRIC SHEETS 
(For Sheet Steel, See Sheets, Steel.) : 

American Rolling Mill Co., 2801 Curtis, Middletown, 
Ohio. 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. m 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ELECTROPLATING EQUIPMENT 
General Elec. Co., Appliance & Merchandise Dept., 
3ridgeport, Conn. 


ENAMELS. See Finishers. 


ENGINES, Internal Combustion (Diesel, 
Oil, Gas) ; 

Fairbanks, Morse & Co., Dept. K26, 600 So. Michigan 
Ave., Chicago, Ill. 


EYELETS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 


FELT 
American Felt Co., Inc., Glenville, Conn. 
Western Felt Works, 4031-4119 Ogden Ave., Chicago, Ill. 


FERRULES 

American Brass Co., Waterbury, Conn 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
B.- %. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FILTERS, Radio Interference. See Con- 
densers. 


FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 

(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’’ ‘‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Fyberoid,’’ ‘‘Ohmoid.’’ 


FINISHES 

(Paints, Lacquers, Enamels.) 
Alrose Chemical Co., 180 Mill St., Providence, R. I. 
Aluminum Company of America, Gulf Bldg., Pittsburgh, 


Ault & Wiborg Corp., Dept. 75, Varick, New York, 

N. Y¥ Polymerin.’’ 

Egyptian Lacquer Mfg. Co., Rockefeller Center, New 
York, N. Y. 

Maas & Waldstein Co., Newark, N. J. ‘‘Coprene.’’ 

New Wrinkle, Inc., Dayton, Ohio. 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 


— = 
Belden Mfg. Co., 4533 W. Van Buren, Chicago, Ill. 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Fssex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 
General Elec. Co., Section Q-112A. Appliance and Mer- 
handise Dept., Bridgeport, Conn 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 


FLEXIBLE RESISTORS. See Cords, Re- 


sistance Line. 


FLUORESCENT SOCKETS. See Sockets, 
Lamp. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSE METAL. See Aluminum, also Zi: 


FUSES, Enclosed 

Chase-Shawmut Co., Newburyport, Mass. ‘‘Shawmut 
“Shur-Lag,’’ ‘‘Therm-a-Trip.’’ 

Dante Elec. Mfg. Co., Bantam, Conn 

General Elec. Co., Section Q-112A. Appliance and M 
chandise Dept., Bridgeport, Conn. 

Jefferson Electric Co., Bellwood, Ill. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, I!) 

Trico Fuse Mfg.Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant 
ark.’”’ 


FUSES, Potential 


Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 
GASKETS, Felt. See Felt. 
GASKETS, Fibre. See Fibre, Vulcanized 


GAUGES, Air Gap 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


GAUGES, Vacuum 
——— Electric Co., 903 Merchandise Mart., Chicago, 
l 


Stokes Machine Co., F. J., 5996 Tabor Rd., Oluey P. O 
Philadelphia, Pa. 


GEARS AND PINIONS, Metal 
= Specialties, Inc., 2650 W. Medill Ave., Chicago, 


James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill 
Perkins Machine & Gear Co., Springfield, Mass. 
Thompson Clock Co., H. C., Bristol, Conn. 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O. 

Om Specialties, Inc., 2650 W. Medill Ave., Chicago, 


General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘‘Textolite 
James Mfg. Co., D. O., 1120 W. Monroe, Chicago, II! 
Mica Insulator Co., 200 Varick, New York, N. Y. 

““Lamicoid.’’ 
National Vulcanized Fibre Co., Wilmington, Del. 
Perkins Machine & Gear Co., Springfield, Mass. 
Richardson Co., Melrose Park (Chicago), Ill. 
Synthane Corp., Oaks, Pa. (Graphited.) 
Taylor Fibre Co., Norristown, Pa. 
Wilmington Fibre Specialty Co., Wilmington, Del 
Ohmoid.”’ 


GEAR MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. See Motors, also Plating 
Generators. 


GLASS 
See also, Tubing & Sleeving, Saturated. 
Corning Glass Works, Insulation Div., Corning, N. Y 


GLASS-FIBRE INSULATION 
Owens-Corning Fiberglas Corp., Toledo, Ohio. 
“Fiberglas.’’ 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See Bearings & 
Bushings, Graphite. 


GUARDS LAMP, Portable 
McGill Mfg. Co., Electrical Div. Valparaiso, Ind. 


GUMMED PAPER. See Paper, Gummed. 


HANGERS, Ball and Roller Bearing 


S K F Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa. 


HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Drawing 
Post Co., Frederick, Box 803, Chicago, II. 


INSTRUMENTS, Laboratory Standard 

— Co., James G., 1211-13 Arch St., Philadelphia, 
a. 

DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, III. 

General Elec Co.. Schenectady, N. Y. 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Instrument Specialties Co., Inc., Little Falls, N. J. 

Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila- 
delphia, Pa. 

Precision Apparatus Co., 647 Kent Ave., Brooklyn, N. Y. 

Shallcross Mfg. Co., 10 Jackson Ave., Collingdale, Pa 

Simpson Elec. Co., 5200 Kinzie, Chicago, Ill. 

Triplett Elecl. Instrument Co., Bluffton, O. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


INSTRUMENTS, Portable and Switchboard 

— Co., James G., 1211-13 Arch St., Philadelphia, 
a 

De-Jur-Amsco Corp., Dept. EM51, Shelton, Conn. 

General Elec. Co., Schenectady, N. Y. 
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‘The need for controlled processes and uniform quality in parts has 
been answered by Triplett in setting up manufacturing facilities 
that make the company practically self-sustaining in the fabrication 
of instrument and tester components. 


Shewn here is a view of cne section of the automatic screw machine 
department in the modern Triplett plant where essential parts 
some as minute as the smallest used in watches — are turned out 
24 hours a day. More and more, Triplett has turned to wholly 
automatic fabrication of materials to speed up prcduction and to 
eliminate any possibility of human error. To assure parts best suited 
fcr Triplett needs, company engineers have pioneered in the design 
and manufacture of ccuntless fabricated materials including switches, 
bar knobs, resistors, jacks, special adapters, etc.—a complete 
service intended to give each user the fullest measure of satisfaction. 


Peta Ame se a ed ee 


Bluffton, Ohio 





Electric Power 
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ELPECO rare aie high pressure 

comtnst. er switch with { Si ae 
sibsiloy Grade A used on the contact 

clip (as illustrated) and also on the ELECTRICAL CONTACTS 


blades and the hinge clips and hinge 
ends of the blades. 


. . . in their high pressure contact 
high voltage disconnecting switches 


Gibsiloy Grade A Silver-Nickel alloy is the ideal contact 
material for high current, high voltage high pressure contact 
disconnecting switches because of its 


@ Low contact resistance approaching that of silver. 


@ Hardness and smoothness which makes it non-galling 
and contributes to long life. 


@ Resistance to corrosive atmospheres. 


GIBSILOY Grade A Silver-Nickel contact materials are 
available with silver content ranging from 95 to 50%. 
Finished contacts are supplied in all shapes and forms in 
which silver contacts are applied. Complete details in 
Catalog C-10. Write for free copy today. 


SATOH FTP TIT 77 
fibsiloy 
Add Aad A 


NOVEMBER 1941 










Pa od by 


AC Meee ye Rs 


8349 Frankstown Ave., Pittsburgh, (21), Pa. 










































MOLDED BOBBIN PRECISION BOBBIN 


Resulting in 40% More Wire in a Coil 
of the Same Size or a 29% Smaller 
Coil With the Same Amount of Wire 


With these Precision Bobbins, you can wind a coil of 
the same size with the same number of turns, but of a 
larger gauge wire thereby overcoming heat factor 
caused by reducing coil size without increasing wire size. 


By using a smaller coil you 
can easily solve the space 
factor problem without re- 
ducing wire size. 





Precision Bobbins fulfill every 
present day requirement for 
an economical coil form of 
greatest efficiency. They will 
improve your product, speed 
production and lower manu- 
facturing costs. They have more 
than ample strength and offer 
maximum insulation qualities. 
Their design permits greatest 
flexibility — and they can be 
adapted to your specific 
product. 


Round, Square, or 
Rectangular Types 





Flat, Recessed, or 
Embossed Flanges 


We will gladly make up a 
sample to your specifications 
and quote quantity prices. 
Prompt deliveries assured. 
Write today for complete in- 





Specials Engineered 
formation. to fit Conditions 


PRECISION PAPER TUBE COMPANY 


2035 WEST CHARLESTON ST., CHICAGO. ILLINOIS 



































































H-B Elec. Co., In 2503 N. Broad, Philadelphia, Pa. 


Simpson Ele Cx 200 Kinzie, Chicago, Ill 

rriplett Elecl. Instrument Co sluffton, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 

Westinghouse Elec. & Mfg. Cx Dept. 7-N, East Pitts 
burgh, Pa 


INSTRUMENTS, Speed indicating. See 
Tachometers. 


INSULATION (Insulating) (Insulators) 


Beads See Beads, Insulating 

Bushings See Ceramics 

Ceraml See Ceramics 

Cloth See Cloth, Insulating 

Composition. See Plastics 

Compounds See Varnish, Insulating; also Wax and 
Compounds 

Fibre See Fibre, Vulcanizer; also Plastics 









When properly adjusted, iron 
cannct overheat or burn off its 
tin. fron can be maintained at 
any desired temperature while 
in the stand. Complete control 
of tip temperature possible. 
When removed, full current is 
instantly applied to iron. Send 
fer bulletin. 


RSA aL) ee 


ease Aa: CONNECTICUT 





NEW ALL-PLASTIC 
INDICATING LAMP 


FOR SINGLE HOLE PANEL MOUNTING 
Vrite for Latest Catalog 












Type T2 Unit 
The shell is molded in the same color as the lens-cap 
to prevent error in replacement furnished with a 
G.E. 24 volt slide-base lamp, (.038 amp.) .. . used 
with a series resistor assembly for operation on 


voltages up to 440 five different colors 
brilliant 180 degree visibility overall diameter 
%” . .. low in cost. 


Distributed nationally by 


THE GRAYBAR ELECTRIC CO. 


H. R. KIRKLAND CO.. Morristown N. J 


SIGNAL, 
SPECIAL, 
INDICATOR 


of highest quality. 
Me cle t-Traey 
to 250. We invite 
inquiries from 
manufacturers. 


_.  HERZOG ‘= 
MINIATURE LAMP WORKS 
=) : 


Ta Established 1911 


LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your problem 










= rw SG pe Zip ww» 


NALCO DRITHERM 


Carbon Filament Lamps 
Best For Infra-Red Ray Drying 


Nalco Dritherm Lamps are the 
carbon filament type... proved for 
years in therapeutic and indus- 
trial fields. Insist upon Dri- 
therm Lamps made only by 
Nalco, St. Louis. 

Write for descriptive literature. 


North American Electric Lamp Co. 
1082 Tyler St., St. Louis, Mo. 

















INFRA-RED 
DRITHERM 














Fibre Glass See Giass-Fibre Insulation 
Lava See Lava 

Mica See Mica 

Molded. See Plastics 

Paper See Paper, Insulating. 


Phenolic Fibre See Plastics 

Plasties See Plastics 

Porcelair See Porcelain 

Slot See Paper, Insulating; also Cloth, Insulating 

Tape See Tape. 

rubing See Tubing, Varnished Fabrics; also Tub 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre 

Varnis See Varnish, Insulating 

Vulcanized Vibre See Fibre 


Wax See Wax and Compounds 


IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control Stands.) 


Electri Soldering Iron Co., Inc., Deep River, Conn. 
**Esico.’’ 

General Elec. C Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave Syca- 
more. Tl 


Stanley Tools Division of the Stanley Works, New Bri- 
tain, Conr 

Sta-Warm Elec Co., 565 N Chestnut Ravenna oO 

Trent Cc Harold E., 619 N. 54th St.. Philadelphia, Pa. 


Vulean Elec. Co., Lynn, Mass 
Wiegand C« Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


KITS, Assembly 
(for electronic and» = electro-mechanical applications.) 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 


KNOBS, Radio and Instrument 

Alden Products Co., 186 N. Main, Brockton, Mass 

1 ‘ Insulator Corp New Freedom, Pa 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago. Tl 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 








Kurz Kaseh, Ine., Dayton. O 
Mitlen Mfg. Co., Inc., James, 150 Exchange, Malden, 


.-B-M Mfg. Co., Div. of Essex Wire Corp., Logans 
Rogar moathias 180 N. Wacker Drive Chicago, Til 
LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 
LAMINATION DIES. See Dies & Mlds. 
LAMPHOLDERS. See Sockets. 

LAMPS, Incandescent 


(Standard, Miniature, Tubular and Infra-Red) 
General Flec. Co., Lamp Dept.. Nela Park. Cleveland, O 
Herzog Miniature Lamp Works Inc., 12-19 Jackson 

Ave Long Island City. N. ¥ 


North American Elec. Lamp Co., 1082 Tyler, St. Louis, 


LAMPS, Ultra-Violet 

Continental Elec. Co., 903 Merchandise Mart, Chicag¢ 
Il 

General Elec Co Lamp Dept Nela Specialty Div 
410 Eighth, Hoboken, N J 


LAVA 
American Lava Corn Chattanooga. Tenr 
Steward Mfg. Ce D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 


LEADS, FLEXIBLE. See Flexible Leads. 


LETTERING EQUIPMENT 


Post Co., Frederick, Box 803, Chicago, II! 


LIGHTS, Pilot or Indicator 


Alden Products Co 186 N. Main, Brockton. Mass 

Dial Licht Co. of America, 90 West, New York. N. Y 

Drake Mfg. Co., 1713 W. Hubbard. Chicago, Il 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth. Hoboken, N. J 


Herzog Miniature Lamp Works Inc., 12-19 Jackson 
Ave., Long Island City a e. 

Kirkland Co.. H. R., Morristown, N. J 

Mallory & Cc Inc... P. R., Indianapolis, Ind 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK WASHERS. See Washers, Lock 
and Spring. 


LUGS, Copper 


Chase-Shawmut Co., Newburyport. Mass 


Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Iiseo Copper Tube & Products, Inc., Station ‘‘M’’ 
Cincinnati, (Mariemont) O 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O 
Patton-MacGuyer Co., 17 Virginia Ave., Providence 
R. I 


Sherman Mfg. Co., H. B tattle Creek, Mich 


MACHINE SCREWS. See Bolts, Nuts & 
Screws, Machine. 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINES, Balancing 

Gisholt Machine Co., 1119 E. Washington Ave., Mad- 
isor Wis 

Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila- 
delphia, Pa 


MACHINES, Die Casting 


Kux Machine Co., Dept. E, 3930-44 West Harrison St., 


Chicago, Ill 









MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P 
Philadelphia, Pa 


MACHINES, Numbering 
Numberall Stamp & Tool Co., Inc., Huguenot p 
Staten Island, N. Y. 


MACHINES, Printmaking 

Charles Bruning Co., Inc., 100 Reade, New York, N 
(Black & White Prints) 

Ozalid Products Division General Aniline & Film (Cx 
Johnson City, N. Y. (Whiteprint Machines) 

Pease Co., C. F., 2605 W. Irving Park Rd., Chi 
Ill. (Blueprint Machines) 


MACHINES, Riveting 
Chicago Rivet & Machine Co., 9609 W. Jackson B 
3ellwood, Ill 


MACHINES, Screwdriving 

Henry Carlander, 525 W. 146th St.. New York. N. y 

Detroit Power Screwdriver Co., 2801 West Fort St., Db 
troit, Mich 

Stanley Tool Div. of the Stanley Works, New Britai 
Conn. 


MACHINES, Testing 
Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila 
delphia, Pa 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETOS 
Fairbanks, Morse & Co., Dept. K26, 600 So. Michiga 
Ave Chicago, Ill 


MAGNETS, Lifting 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, ci. as cee 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


MAGNETS, Permanent 
General Elec. Co., Schenectady, N. Y¥ 
Mallory & Co., Ins., P. R., Indianapolis, Ind 


MANUFACTURING, Contract 
sridgeport trass Co., Bridgeport, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


MELTING POTS AND LADLES. See 
Pots & Ladles. 


METAL PARTS, Decorative 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, II. 


METAL Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

C. S. Brainin Co., 20 Van Dam, New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J. 
“Calliflex 

Chace Co W. M., 1608 Beard Ave., Detroit, Mich 

Dole Valve Co., 1901 Carroll Ave., Chicago, Ill 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘“Truflex.’’ 

Wilson Co., H A., 105 Chestnut, Newark, N. J 
“Wileo.”’ 


METALS, Colored. See Metals, Pre- 
finished. 


METALS, Laminated. See Metal, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., Peru. Ill. ‘‘Nickeloid.’’ ‘Tint 
Metal.’’ 

Thomas Steel Co., Warren, O 


METALS, Pressed Powder 

Gibson Elec. Co., 8349 Frankstown Ave., Pittsburgh (21), 
Pa. ‘‘Gibsiloy.”’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York. N. Y. 

General Elec. Co., Section Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, III. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
‘*Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26,” 
“y97." 

Richardson Co., Melrose Park (Chicago), Tl. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


MOLDED INSULATION. See Plastics. 
MOLYBDENUM 


Wire, Rods, Sheets, Special Shapes 
American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 
i A 4 


Callite Tungsten Corp., 547-39th, Union City, N. J. 

Mallory & Co.. P. R., Inc., Indianapolis, Ind 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool, 


MOTOR-GENERATORS. See Motors. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


MOTORS 

(See also ‘‘Motor Specifications for Designed-in Power 
Applications,’’ elsewhere in this issue.) 

Alliance Mfg. Co., Dept. H, Alliance, O. 

Saldor Elec. Co., St. Louis, Mo. 
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SET 2, 3 OR 4 


RIVETS aT OncE 
AND WATCH YOUR 
ump! 






ES... you can double 
and treble your pro- 
duction rate and lower 
production costs at the 
same time, with Chicago 
Multiple Rivet Setters. 
Versatile, automatic 
Chicago Riveters are 
made for a wide variety 
of uses in both light 
and heavy duty types. 
as a + 


Write for Special Automatic 
Rivet Setter Bulletin or submit 
blue print or sample assem- 
bly for recommendations. 





TTR Crem ht CME MOM remap 
Tubular and Split Rivets in All Rivet Metals 
Automatic and Manual Rivet Setters for One to Four Rivets at a Stroke 








Measure Speed — Simyaly by Touch 


Consider the advantages of a Portable Hand Tachometer that 
does not even “’see’”’ the rotating shaft, that has no wearing 
parts or pointer, that requires no belts, gears or electrical con- 
nections and that cannot lose its calibration through lack of oil 
or over-speeding. 
The Frahm Vibrating-Reed principle is unique for measuring speeds 
from 900 up to 30,000 r. p. m., for checking rates of vibration over 


the same range and for measuring power frequencies up to 500 cycles 
per second. Write for Bulletins 1590 and 1695Q. 


JAMES G. BIDDLE CO. 


1211-13 ARCH STREET, PHILADELPHIA, PA. 


“FRAHM” “!vrati"S TACHOMETER 
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WILL NOT CRUSH 
STRANDED WIRE 


THE E-Z AUTOMATIC Wire Stripper is 
provided with a lever (shown at the top of 
illustration) which stops the return of the arms 
until the wire is removed after stripping. It is 
then snapped, quickly, back to normal. 


The lever will not operate unless wire with 
insulation .050” or larger is inserted between 
the grippers. When no wire is inserted the 
lower gripper moves upwards when handles are 
squeezed, pushing trigger and lever up and 
out of action. 


Anyone Can Use It—The E-Z AUTOMATIC 
Wire Stripper is simple, satisfactory and as 
easy to operate as a pair of pliers. 


Write For Circulars 


and Full Particulars 





Pyramid makes a Wire Stripper for every need: 
Colonial; E-Z Foot Pedal; Mastercraft Foot 
Pedal; Side Lever; Overhand Lever; and, 
Hand Wire Strippers. 


petween Layers 


eproduces a 


CG COMPANY 





interlock) 
lated, 


y 


uw? 


















ULL 
CS Ta: 








Patented U.S. A. 
and Foreign 


PYRAMID PRODUCTS COMPANY 


2224 So. State St. 


CHICAGO, ILL. 









NOVEMBER 1941 













































Barber-Colman Co., Rockford, Il. 

Black & Decker Elec. Co., Kent, O. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, III. 

Century Electric Co., 1806 Pine, St. Louis, Mo 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y 

-—— Products, Division General Motors Corp., Dayton, 


Dumore Company, Dept. 101-L, Racine, Wis 

Eicor, Inc., 1062 W. Adams, Chicago, Ill 

Electric Specialty Co., 213 South, Stamford, Conn 

Fairbanks, Morse & Co., Dept. K26, 600 So. Michigan 
Ave., Chicago, Il] 

——. Die & Stamping Corp., 265 Canal, New York 


General Elec. Co., Schenectady, N. Y. 

General Industries Co., Dept. 10, Elyria, O 
Hansen Mfg. Co., Princeton, Ind. ‘‘Synchron.’’ 
Haydon Mfg. Co., Inc., Forestville, Conn. 


Heinze Electric Co., Div. of Consolidated Elec. Lamp 
Co., Lowell, Mass. 











MOLDED PLASTICS 
By INDUSTRIAL 


MOLDS are built in our own Tool Room, 


backed by over 20 years’ experience in making 
Plastic Molds 


MOLDED PARTS are produced with the latest 
type of equipment and the parts are subject to a 
rigid inspection before leaving our plant. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 


TRICO OILERS 


SAVE TIME-OIL-WORRY 


NEW — MODERN — STREAMLINED 
UNBREAKABLE 


=) - They modernize your 











. equipment. 
1 - Give that added sales 
: feature 


e Reduce selling resistance 


e Guarantee proper lubri- 
cation 


e Place you a step ahead 
of your competitor 


WRITE FOR BULLETINS 
TRICO FUSE MFG. CO. Milwaukee, Wisconsin 


D4 a 


Neutral (pH7) High Dielectric 


PN) i 
GUMMED PAPER 


SHEETS AND TAPE 


For manufacturers of smail electric 
coils, reactors and paper tubes 


MADE BY 


a a 


PHILADELPHIA, PENNSYLVANIA 


ae 









waa) 
esa 


CONTACTS 


METAL CUT, METAL PUNCHED, 
METAL FORGED 
Produced from highly fused pure Tungsten metal, eliminating 
excessive oxidation or pitting. Purity prevents film coatings 
from adhering to contact surfaces. Electrical contact surface 
resistance is maintained at a minimum, and long service life 
is assured. Write for illustrated bulletin. 


PSTN MT LULA 





NEWARK, N. J 


sliic A 
57 E. ALPINE ST. 





Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 

Imperial Elec Co., Akron, O 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, Il 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O. 

Motorstat Elec. Corp., 5005 Euclid Ave., Cleveland, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 

Peerless Elec. Co., Warren, Ohio 

Pioneer Gen-E-Motor, Chicago, Il. 

Reliance Elec. & Engrg. Co., 1082 Ivanhoe Rd., Cleve 
land, O 

Signal Elec. Co., Menominee, Mich 

Smith Mfg. Co., Inc., F. A., 409 Davis, Rochester, N. Y¥ 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Wesche Elec. Co., B. A., Dept. 306, Cincinnati, Ohio. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


MOUNTINGS, (Bonded) Rubber 
Lord Mfg. Co., Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NICKEL 
Driver-Harris Co., Harrison, N. J 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 

American Brass Co., Waterbury, Conn 

Driver Co., Wilbur B., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. ¥ 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.”’ 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


NUMBERING MACHINES. See Machines, 
Numbering. 


NUTS, Machine Screw. See Bolts, Nuts 


and Screws. 


NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J 
Palnut Co., Inc., 65 Condier, Irvington, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


NUTS, Wing 
Central Screw Co., 3519 Shields Ave., Chicago, Tll 
Parker-Kalon Corp., 198 Varick, New York, N. Y 


OHMMETERS. See Instruments 
OIL SEALS. See Seals, Oil. 
OILERS 


Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago 
Ill 

Hunter Pressed Steel Co., Lansdale, Pa 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, TIl. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,’’ 
*‘Levomatic,’’ ‘““Drip-Drop.”’ 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 


Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 

General Electric Co Schenectady, N c 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., Neenah, Wisc. (‘‘Kimpak’’ Crepe 
Wadding. ) 


PAINT. See Finishes 


PANELS, Metal. 


Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill 

PAPER, Gummed 

Paper Manufacturers Co., Philadelphia, Pa. ‘‘Neutrelec.’’ 


PAPER, Insulating 

Fish Paper, Press Board, Fiber Board, Fuller Board 
Slot Insulation 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“Turbo 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton Del 

The Burnside Co., East Hartford, Conn 

Cottrell Paper Co., Inc., Dept. M, Fall River, Mass. 

Endurette Corp. of America, Cliffwood, N. J. 

General Electric Co., Section Q-112A, Appliance and Mer 
chandise Dept., Bridgeport, Conn 


Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 
Kimberly-Clark Corp., Neenah, Wis. (Kimsul—for 


Thermal insulation. ) 
Mica Insulator Co., 2C0 Varic, New York, N. Y. 


Armatite ‘“Duro,’’ ‘‘Micoid.’’ 
National Vulcanized Fibre Co., Wilmington, Del. 
*‘Campbellite,’’ “‘C-F,’’ ‘‘Peerless.’’ 


Taylor Fibre Co., Norristown, Pa. 
West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens 


ite 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del. 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 








PHENOLIC COMPOUNDS. See Pilasti 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 

Bound Brook QOil-Less Bearing Co., Bound Brook, N 

Bridgeport Brass Co., Bridgeport, Conn. 

Bunting Brass & Bronze Co., Toledo, O. 

Driver-Harris Co., Harrison, N. J 

Phosphor Bronze Smelting Co., 2212 Washington Ay 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., New Yor 
N. ¥ 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn 


PHOTOELECTRIC CELLS AND TUBES 

Bradley Laboratories, Inc., 82 Meadow St., New Haver 
Conn. 

Continental Electric Co., 903 Merchandise Mart., Chicag 
Il 


DeJur-Amsco Corp., Dept. EM51, Shelton, Conn 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, I) 
General Elec. Co., Schenectady, N. Y. 

General Control Co., Cambridge, Mass 

United Cinephone Corp., Torrington, Conn 


PILLOW BLOCKS, Ball & Roller Bearing 

Ahlberg Bearing Co., 3030 W. 47th St., Chicago, I| 

Fafnir Bearing Co., New Britain, Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

S.K.F. Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa. ‘‘Rubber Flex.’’ 


PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears & Pinions. 
PINS, Assembly 


Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J 


PINS, Cotter 
Hubbard Spring Co., M. D., 575 Central Ave., Pontia 
Mich. 


PINS, Dowel 
Allen Mfg. Co., Hartford, Conn 


PLASTICS, Laminated or Molded 

(See also Tubing, Laminated Phenolic, also Tubing 
Extruded Plastic.) 

Alden Products Co., 186 N. Main, Brockton, Mass 

American Insulator Corp., New Freedom, Pa. ‘‘Aic« 
(Cold Molded. ) 

Auburn Button Works, Inc., Auburn, N. Y 

Bakelite Corp., 30 E. 42nd, New York, N. Y 

Barber-Colman Co., Rockford, Il. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Catalin Corp., 1 Park Ave., New York, N. Y 

Chicago Molded Products Corp., 1024 N. Kolmar Ave 
Chicago, Il. 

Dow Chemical Co., Midland, Mich. ‘‘Dowmetal.”’ 

Durez Plastics & Chemicals, Inc 171 Walek Road 
North Tonawanda, N. Y 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O. 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass “Textolite.’’ 

General Industries Co., Molded Plastics Div., Olive & 
Taylor, Elyria, O. 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi 
eago, Ill 

Industrial Molded Products Co., 2035 Charleston, Chi 
cago, Ill. 

Irvington Varnish & Insulator Co., Dept. 56, Irvington 
N. J 


Kurz-Kasch, Inc., Dayton, O 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., 200 Varick, New York, N. Y 
“‘Lamicoid.”’ 

Monsanto Chemical Co., Plastics Div., Springfield, Mass 

National Vulcanized Fibre Co., Wilmington, Del.. ‘‘Phe 
nolite.’’ 

Northern Industrial Chemical Co., 11 N. Elkins St 
So. Boston, Mass. 

Plax Corporation, 135 Walnut St., Hartford, Conn 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Tnsurok.’ 

Rogan Bros., 180 N. Wacker Drive., Chicago, TI. 

Suprenant Electric Insulation Co., 84 Purchase St., 
Boston, Mass. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa 

Watertown Mfg. Co., Watertown, Conn 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 

Wilmington Fibre Specialty Co Wilmington, Del 
““Ohmoid.”’ 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero 
Til. 

Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, N. Y 

Superior Carbon Products, Inc., 9115 George Ave., Cleve 
land, Ohio. 

Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa 


PLATES, Name 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave 
Chicago, Ill. 

Whittier Co., Div. of, The H. R Cooper Oven Ther 
mometer Co., Pequabuck, Conn 


PLATING GENERATORS 

Eicor, Inc., 1062 W. Adams, Chicago, TI] 

Electric Specialty Co., 213 South, Stamford, Conn 
General Elec. Co., Schenectady, N. Y. 


PLATING PROCESS, Nickel, Zinc 
United Chromium, Inc., 51 East 42nd St., New York 


PLATINUM. See Points, Contact. 


PLIERS & TOOLS 
Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, I! 


ELECTRICAL MANUFACTURING 
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Lem NOC ATE a hans ESSEX MAGNET WIRE HAS 


HIGH DIELECTRIC 
STRENGTH 


BECAUSE OF THE EVEN 
THICKNESS OF COATING 
AND CONTINUITY OF 
FILM ESSEX ENAMELED 
MAGNET WIRE HAS HIGH 
DIELECTRIC STRENGTH. 
SPECIFY ESSEX FOR THE 
EXTRA ADVANTAGE. 


There's a wide range of 
tyoes and insulations to 
meet the requirements of 
every application—plain 
and heavy enamel, Form- 
var, Nylon, cotton cov- 
ered (round, square and 
rectangular), paper cov- 
ered, silk covered, cello- 
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For 2,200,000,000 “ Breaks” 
Bendix -Scintilla chooses Aeralloy 





} In a Bendix-Scintilla aircraft just as Wilco Contact Alloys 


magneto, a pair of contact — solve electrical problems so too, ' phane covered, glass cov- 
points must make and break 4 do Wilco Thermometals (ther- ered and Litzendraht. 
amps at 180 volts 2,200,000,000 mostatic bi-metals) control tem- IF you have a magnet wire problem, consult our engineering 
times—as a minimum. perature or give unfailing posi- sta today; there is no obligation. 


A tough job? Certainly. But tive reaction to temperature 
Bendix-Scintilla finds the an- changes. Write today for the 


swer in Wilco Aeralloy—and Wilco Blue Book. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 


ESSEX WIRE CORP. 


Magnet Wire Division 


FORT WAYNE INDIANA 





Sales Office “Warehouses 
"ATLANTA “BOSTON “CHICAGO CLEVELAND DES MOINES “DETROIT 
"LOS ANGELES "MINNEAPOLIS NEW YORK ‘PHILADELPHIA “ST. LOUIS 


SHADED-POLE 


INDUCTION 





duction. 


\ 
Technically correct, to meet electrical 
and mechanical requirements and in 
addition so perfectly made as to elimi- 
3 nate waste and speed up your pro- 





\ Send blueprints, sample or explanation 
\ j of your requirements. 
SS 
THE UNIVERSAL CLAY PRODUCTS Co. 
1540 EAST FIRST ST. SANDUSKY, OHIO 


UP TO APPROXIMATELY 1/40 H. P. 

BARCOL Fractional-Horsepower MOTORS are widely used in 
applications where reliability, uniformity, and long life are 
among the more important considerations. Every designer of 
instruments and electrical equipment requiring a small motor as 
a principal component should have the facts on BARCOL 
MOTORS at his command. We urge you to send for this informa- 
tion, which will be forwarded promptly on request. 

Write for Complete Data Sheets. 


| LALA 


G 
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PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 

Belden Mfg. Co. 

General Elec. Co., Section Q-112A 

chandise Dept., Bridgeport, Conn 








PLUGS, Expansion 
Mich. 


PLUG & CORD SETS 

Alden Products Co., 186 N. 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 










General Elec. Co., Section Q-112A 
chandise Dept., Bridgeport, Conn 


PLUGS & JACKS, Radio 


Alden Products Co., 186 N. 




































































POINTS, Contact 
loys 
ers, N. 


Cc. 8. Brainin Co., 20 VanDam, New 


oO 
General Plate Div. of Metals and 
Forest, Attleboro, Mass 


(21), Pa. ‘‘Gibsiloy.’’ 
Metroloy Co. Inc., 57 E. Alpine St., 


PORCELAIN 
Akron Porcelain Co., Akron, O 
American Lava Corp., Chattanooga, 


RESISTORS 


Made for long, dependable 


service. 

More Economical to buy and 
to use 

Comolete rance of fixed, 


taoped and adjustable types. 
Write for samples; no obli- 
gation. 


+ + + 


CHICAGO (CICERO P.O.) 


Hubbard Spring Co., M. D. 575 Central Ave., 


Guardian Elec. Mfg. Co., 1627 W. W 
Jones, Howard B., 2300 Wabansia Ave., Chicgao, Ill 


American Electro Metal Corp., 320 Yonkers Ave., 
ae 


Industrial Control 


, 4633 W. Van Buren, Chicago, III 
Appliance and Mer 


Pontiac, 


Main, Brockton, Mass 


Industrial Control 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tl 
Appliance and Mer- 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


Main, Brockton, Mass 
alnut, Chicago, Ill. 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co, 186 N. Main, Brockton, Mass 

Guardian Elec. Mfg. Co., 1627 W. W 
Jones, Howard B., 2300 Wabansia Ave., 


alnut, Chicago, Ill. 
Chicago, Il. 


Molybdenum, Platinum, Silver, Tungsten, Special Al- 


Yonk- 


Baker & Co., Inc., 113 Astor, Newark, N. J. 


York, N. Y¥ 


Callite Tungsten Corp., 547-39th, Union City, N. J 
Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 


Controls Corp., 34 


Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 


Newark, N. J. 


Tenn. 





Vitreous Enameled 


~ 


| 
ee eR ee 


Si3Z31 WEST 25 t# PLACE 


FCTROUKL 


HLL. 


FIXED AND VARIABLE RESISTORS 
SELECTOR SWITCHES 
CERAMIC CAPACITORS 


Write for interesting literature 


CENTRALAB: Division of Globe Union Inc., Milwaukee, Wis. 





Colonial Insulator Co., 937 Grant, Akron, O. ‘‘Porcelex.’’ 

Imperial Porcelain Wks., Inc., Trenton, N. J 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.”’ 

National Porcelain Co., Trenton, N. J 

N. J. Porcelain Co., Trenton, N. J. 

Square D Co., Detroit, Mich. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
“Nu Blac,’’ ‘“‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.”’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, 
Oo. 


POTENTIOMETERS. See 
Control. 


Resistors, Radio 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
**Dunco.”’ 

Electric Soldering Iron Co., Inc., Deep River, Conn. 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Elec. Co., 565 N. Chestnut, 
‘“Triplex.’’ 

Trent Co., Harold E. 619 N. 54th, Philadelphia, Pa. 

Vulean Elec. Co., Lynn, Mass. 

Weigand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


POWER TOOLS. 


PRE-FINISHED METALS. See 
Pre-finished. 


Ravenna, O. 


See Tools, Power. 


Metals, 


PRESSES, Plastic Molding 

Kux Machine Co., Dept. E, 3930-44 West Harrison St., 
Chicago, Ill. 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PUMPS, Vacuum 
Stokes Machine Co., F. 
Philadelphia, Pa. 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 


J., 5996 Tabor Rd., Olney P. O., 


PYROMETERS 
DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 


PYROXYLIN COMPOUNDS. 


RAWHIDE GEARS. 
Non-Metallic. 


REACTORS, Fluorescent. See Sockets & 
Switches, Fluorescent. 


RECEPTACLES, 
Lamp. 


RECTIFIERS, Current 
Benwood Linze Co., 1807 Locust, St. Louis, Mo. 
Continental Electric Co., 903 Merchandise Mart., Chicago, 


Til. 
Electricoil Co., Inc., 6 Varick, New York, N. Y. 
Fansteel Metallurgical Corp., North Chicago, III. 
General Elec. Co., Section Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn 
International Telephone & Radio Mfg. Corp., 67 Broad, 
New York, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 
Slayter Electronic Corp., Newark, O 
United Cinephone Corp., Torrington, Conn. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, 
burgh, Pa 


RECTIFIERS, Tubes 
Raytheon Production Corp., Newton, Mass. 


REDUCERS, SPEED. See Speed Reducers. 
REFRACTORY PORCELAIN. See Ceram- 


ics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. See 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 
stats) 

Allen-Bradley Co., 1309 S 

Dunn, Inc., 
“‘Dunco.’’ 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Elec. Co., Schenectady, N. Y 

Mercoid Corp., 4217 Belmont Ave., Chicago, Il] 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 

Paragon Elec. Co., 39 W. Van Buren, Chicago, Ill 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass 
(Low Voltage.) 


REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

General Elec. Co., Schenectady, N ; 

H-B Elec. Co., Inc., 2503 N. 

R-B-M Mfg. Co., 
Ind 

Superior Electric Co., 82 Harrison, Bristol, Conn. 

United Transformer Corp., 150 Varick St., New York, 
oe 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Elec. Sales Co., 1033 W. Van Buren, 
Chicago, Til “‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J “‘Agastat’’ (Time delay) 

Amperite Co., 561 Broadway, New York, N. Y 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

Barber-Colman Co., 1216 Rock, Rockford, Ill 

Clare & Co., C. P., Lawrence & Lamon Aves., 


See Plastics. 


See Gears & Pinions, 


Lamp. See Sockets, 


East Pitts- 


Controllers, 


First, Milwaukee, Wis 
Struthers, 1321 Cherry, Philadelphia, Pa. 


Broad, Philadelphia, Pa. 
Div. of Essex Wire Corp., Logansport, 






Chicago, 


Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 





Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, f 
““Dunco.’’ 

Eagle Signal Corp., Moline, Ill. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, I 

General Elec. Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, P 

Jefferson Elec. Co., Bellwood, Ill. 

Leach Relay Co., 5919 Avalon Blvd., Los, Angeles, Ca! 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. 

Millen Mfg. Co., Inc., James, 150: Exchange, Malder 


Mass. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport 
Ind. 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N.Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


RESISTANCE LINE CORD. See 
Resistance Line. 


Cords, 


RESISTORS, Power Circuit 
Acme Elec. Heating Co., 1209 Washington, Boston, Mass. 
Aerovox Corp., New Bedford,’ Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Daven Co., 158 Summit, Newark, N. J. 

yeneral Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., Newark, N. J. 

Instrument Resistors, Inc., Little Falls, N. J. 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
P. @.), i. 

Mallory & Co., P. R., Indianapolis, Ind 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill. 

Rex Rheostat Co., 37 W. 20th, New York, N. Y. 

Sprague Specialties Co., North Adams, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers. 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. 

Daven Co., 158 Summit, Newark, 

Hardwick, Hindle, Inc., Newark, N. J. 

Instrument Resistors, Inc., Little Falls, N. J. 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
P. O.), Ti. 

Mallory & Co., P. R., Indianapolis, Ind. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, TIl. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 

Sprague Specialties Co., North Adams, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Sixth, Brooklyn, N. Y. 
N. JZ. 


RHEOSTATS, Electroplating 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Il. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., Newark, N. J 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Il. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill. 

Rex Rheostat Co., 37 W. 20th, New York, N. Y. 

Superior Electric Co., 82 Harrison, Bristol, Conn. 

Vulcan Elec. Co., Lynn, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“‘Vitrohm.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


RHEOSTATS, Radio. See Resistors, Radio 
Control 


RIVETING MACHINES. See 
Riveting. 


RIVETS, Plain 

Central Screw Co., 3519 Shields Ave., Chicago, Tl. 
Progressive Mfg. Co., Torrington, Conn. 

Republie Steel Corp., Cleveland, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 9609 W. Jackson Blvd., 
Bellwood, Ill. 

ROTARY CONVERTERS. 


RUBBER GOODS, Mechanical 
Monarch Rubber Co., Hartville, Ohio. 


Machines, 


See Motors. 


RUBBER INSULATED MOUNTINGS. See 
Mountings, Rubber. 


R.P.M. COUNTERS. See Tachometers. 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, O. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland O,. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Pheoll Mfg. Co., Chicago, Ill. 

— Burdsall & Ward Bolt & Nut Co., Port Chester, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ELECTRICAL MANUFACTURING 
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PRODUETS. 9. 


Fs ; PRECISION vib nes 129 STRIP ¢ $F221, 
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A NEW NAME 
—BUT IT’S STILL CMP 
r. 
To many fabricators, especially those 
No Priorit y Worries | where precision cold rolled strip steel 
Manufacturers with priority trouble are finding high-grade is a vital requirement, CMP has long 
fe a re an re a en — been associated with fulfillment of exact- 
r. or metal and plastic parts. Colonial Porcelain parts are made ; ‘hicati ae —— 
to exact customers’ specifications. They withstand thermal in aye eR — = ae 
shock, are impervious to weather changes and have high dielec- close limits that provide extra feet per 
I- tric strength. Send blueprints or samples for quotations. pound. It has meant a p/us—an extra 
¥ The Colonial Insulator Company that can be counted on. 
937 Grant St., Akron * Chicago Office: 1916 Fullerton Ave. Retaining the designation CMP was the a 


determining factor in naming the com- 
pany recently organized to take over the 
manufacturing division of The Cold 
Metal Process Company. This one 
SHEET METAL point decisively outweighed all others 
SPECIALTIES and so the new name, THE COLD 
METAL PRODUCTS CO., not only per- 
. MEET EVERY DEFENSE RE QUIREMENT mits retention of the valued CMP identi- 
or acer te An a emer fication but defines more accurately the 
enlarged scope of this progressive 
organization. 




































COOK’S 


As always, CMP will continue to repre- 
sent precision Cold Rolled Strip Steel, 
and a cooperative personnel with ex- 
tensive experience ready at your call. 
It’s a good mill to “stick with”. 





EXAMPLES OF PRECISION PROGRESSIVE DIE WORK 


Send Us Your Sub-Contract Jobs 


CMP EXTRAS 
a) BU By ARE MEETING 


NEEDS... 





OOK has ample modern facilities for partial or complete pro- 

duction of high grade, light sheet metal stampings—also for 
plating, baking, enameling and assembling. oak 4 ‘ ‘ 
Uniformity of physical properties, accuracy to 
Shown above are various examples of progressive notching, gauge and CMP cooperation are giving 
defense industries the usual CMP extras— 
helping to speed production and lower 
finished product costs. 





trimming, bumping, parting and forming—all done to precision 
standards. Don’t “bottle neck” your schedules because of slow 
moving sheet metal parts. Send us your blue prints and we'll 


quote promptly. High production speed assured. T H E C 0 L D M ETAL P R 0 D U cTS C 0. 
Subsidiary of 
Senate a The Cold Metal Process Co., Youngstown, Ohio 












PLAT See CMC CMG kD md 


Gem Nail Clippers 
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Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Self-Tapping 

American Screw Co., Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 
Continental Screw Co., New Bedford, Mass 

Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J 
Parker-Kalon Corp., 198 Varick, New York, N. Y¥ 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ll 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn 

Parker-Kalon Corp., 198 Varick, New York. N. Y 
Republic Steel Corp., Cleveland, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 
Parker-Kalon Corp., 198 Varick, New York, N. Y¥ 
Progressive Mfg. Co., Torrington, Conn 





FLUXES 
42 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
a Canadian Plant: Brantford, Ont. ae 











SS a ee oe 


BURNLEY 


THE ORIGINAL 
A FAVORITE 
FOR 40 YEARS 
e 
MAKES SOLDER 
FLOW QUICK 
AND FAST 
Approved by 


Underwriters’ 
Laboratories 






Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA . 


SCREWS fo. ewer 
Yon can depen ous for 


QUALITY: EFFICIENCY-SERVICE 








SAMUEL J.SHIMERe SONS 


eid, Sie fae ne A de se SS ee 


PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 






for Electrical 
mi Purposes, Natural 
97 Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 








SCREWS, Hollow & Socket Head 

Allen Mfg. Co., Hartford, Conn 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 
Parker-Kalon Corp., 198 Varick, New York, N. Y 
Standard Pressed Steel Co... Box 594, Jenkintown, Pa 


SCREWS, Lock Washer 

American Screw Co., Providence, R 

Continental Screw Co., New Bedford, Mass 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof Inc 2501 N Keeler Ave Chicago, Ul. 
““Sems 


SCREWS, Machine. See Bolts, Nuts & 
Screws. 


SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 


SCREW MACHINE PRODUCTS, Fibre 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, Gulf Bldg, Pittsburgh, Pa. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 72-80 Baker St., Providence, R. 1 

National Acme Co., 170 E. 131, Cleveland, O 

The Newton Mfg. Co., 12 Riverside Ave., Plainville, 
Conn 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Wood 

American Screw Co., Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 

Chandler Products Co., Euclid, O 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corp., New Britain, Conn 

Lamson & Sessions Co., Cleveland, O 

National Screw & Mfg. Co., Cleveland, O 

Parker Co., Charles Meriden, Conn 

Pheoll Manufacturing Company, Chicago, Ill 

Russell, Burdsal & Ward Bolt & Nut Co., Port Chester, 
eee, 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn 

Southington Hardware Mfg. Co., Southington, Conn 

Whitney Screw Corp., Nashua, N. H. 





SEALS. Oil 

American Felt Co., Inc Glenville, Conn 

Chicago Rawhide Mfg. Co., 9000 Alpine Ave., Detroit 
Mich 

Garlock Packing Co., Palmyra, N. Y “*Klozure.’”’ 

Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Ill. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. & Mfg. Co., 5905 Maurice Ave., Cleveland, O 


SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y 
New England Mica Co., Waltham, Mass. 


SHEARS, Bench 
Henry Carlander, 525 W. 146th St., New York, N. Y¥ 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. Also Copper 
Thin-Sheet. 


SHEETS, tron Enameling 

American Rolling Mill Co., 2801 Curtis, Middletown, O 
“‘Armco.”’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary 

Granite City Steel Co., Granite City, Il 

Newport Rolling Mill Co Div. of Andrews Steel Co., 
Newport, Ky 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Tl) 


SHEETS, Nickel. See Nickel. 
SHEETS, Steel 


American Nickeloid Co., Peru, Ill (Pre-finished. ) 
American Rolling Mill Co., 2801 Curtis, Middletown, O 
“*Armco.”’ 


American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Il 


Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


SHELLS, Screw Socket 


Patton-MacGuyer Co 17 Virginia Ave., Providence, 
Sx ovill Mfg. C« 65 Mill, Waterbury, Conn 
SILVER 


Sheet, Rod, Tube, Wire Anodes 
Baker & Co Inc 113 Astor, Newark, N. J 
Handy & Harman, 82 Fulton, New York, ee 
General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. “‘Wilco’’ 


SLATE 
Portland-Monson Slate Co., Portland, Me 


SLEEVING, Saturated. See Tubing, Var- 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing: also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 


General Ele Co., Schenectady, N. ¥ 









Ideal Commutator Dresser Co., 1008 Park Ave., Sy« 
more, Iil. 


SOCKETS, Lamp 

Arrow Hart & Hegeman Elec Co., Industrial Contr 
Div., Hartford, Conn. 

General Elec. Co., Section Q-112A Appliance and M¢: 
chandise Dept., Bridgeport, Conn 


SOCKETS, Radio Tube 


Millen Mfg. Co., Inc. James 150 Exchange, Malder 
Mass. 


SOCKETS & SWITCHES, FLUORESCENT 
(Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets, Resistor & Control Units, ete. See als 
Transformers & Condensers.) 

Alden Products Co., 186 N. Main, Brockton, Mass. ‘‘Rot 
lok’’’’ (Sockets. ) 

Arrow-Hart & Hegeman Elec Co., Industrial Contro 
Div., Hartford, Conn. (Sockets. ) 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
(Resistor Units.) 

— Inc., James W., 311 N. Desplaines St., Chicago 
ll. 

General Electric Co., Schenectady. N. Y. (Sockets.) 

International Resistance Co., 405 N. Broad, Philadelphia, 
Pa. (Resistor Units.) 

Sheldon Electric Co., 76-82 Coit, Irvington, N. J 
(Starter Switches.) 

Westinghouse Elec. & Mfg Co.. Dept. 7-N. East Pitts 
burgh, Pa (Sockets & Starter Switches.) 


SOLDER, Self-fluxing 

General Elec. Co., Section Q-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave.. Chicago, Il! 

Ruby Chemical Co., 64 McDowell, Columbus, 0. 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J 

General Plate Co., Div. Metals and Controls Corp 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. “‘Sil 
Fos.’’ ‘‘Easy-Flo.’’ 

Mallory & Co., Inc., P. R. Indianapolis. Ind. 

Wilson Co., H. A., 105 Chestnut, Newark. N. J. ‘Wilco 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 

Burnley Battery & Mfg. Co., North East, Pa 

General Elec. Co., Section Q-112A Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Kester Solder Co., 4209 Wrightwood Ave.. Chicago, Ill 

McGill Mfg. Co., Elecl. Div., Valparaiso, Ind. ‘‘Star,”’ 
“*Crescent.”’ 

Ruby Chemical Co., 64 McDowell, Columbus, O. 


SOLDERING IRONS. See Irons, Soldering 
SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley o., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. 

= & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
ll. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 

Jefferson Elec. Co., Bellwood, Ill. 

Magnetic Windings Co., 16th & Butler, Easton, Pa. 


Nothelfer Winding Laboratories, 110 Albemarle Ave., 


Trenton, N. J 
Roebling’s Sons Co., John A. Trenton, N. J. 


SPEED INDICATORS. See Tachometers; 
also Stroboscopes. 


SPEED REDUCERS. Also see Motor 
Specifications elsewhere in this issue. 
Bodine Electric Co., 2256 W. Ohio St., Chicago, TI. 
Cullman Wheel Co., 1344-46 Altgeld, Chicago, Ml. 
James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Il. 
Janette Mfg. Co., 556-558 W. Monroe, Chicago, III. 


SPEED REGULATORS. See Controllers, 
Motor. 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake. Chicago, I! 

American Spring & Mfg. Corp., Holly, Mich. 

American Steel & Wire Co., Rockefeller Bidg., Cleve 
land, O. (United States Steel Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp.. 
Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, I. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Instrument Specialties Co., Ine., Little Falls, N. J 

Muehlhausen Spring Corp., 900 Michigan Ave., Logans 
port, Ind. 

Peck Spring Co., 12 Grove Avenue, Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


SPROCKETS, Roller Chain 
Cullman Wheel Co., 1344-46 Atgeld, Chicago, Ill 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bartlett-Thompson Co., Inc., Wakefield, Mass. 

Bridgeport Brass Co., Bridgeport, Conn. 

Cook Co., H. C., 55 Beaver, Ansonia, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 

Dante Elec. Mfg. Co., Bantam, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Tl. 

Heyman Mfg. Corp., 900 Michigan Ave., Kenilworth, 


a 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O 

Lewyt Metal Prods. Mfg. Co., 66 Broadway, Brooklyn 
_. 


Linden & Co., Inc., 72-80 Baker St., Providence, R. I 
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_ COMING TO NEW YORK? 


ptt to stop at the convenient Bel- 
mont Plaza where so many men in 
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the electrical manufacturing field now 
make their headquarters. 


Just a few blocks from Grand Central 
Station, in the midtown business dis- 
trict, near Radio City, across the street 
from the General Electric Building .. . 
at the Belmont Plaza you have a fine 
address without the expense that usually 
accompanies it. 
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800 attractive rooms from $3.00, each with 
both tub and shower and radio. Two 
popular-priced restaurants—The Pine 
Room and its coffee shop service and 
prices; and the famous Glass Hat, a 
quarter-million dollar restaurant that 
affords you superb dining and dancing to 
two noted orchestras. 
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BELMONT PLAZA | 
Lexington Avenue at 49th Street, New York j 
Z John H. Stember, Manager Z 
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FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 
















APPAR, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
OUR ee 


PREFERRED SERVICE 


For swift, economical transportation of shipments 

to and from plant or factory— RAILWAY EXPRESS is 

the preferred service! Anything from heavy equip- 

ment to a package of blueprints— speeds anywhere— 

with pick-up and delivery at no extra charge within 

our regular vehicle limits in all cities and principal 
towns. A phone call brings service. 


RAILWA XPRESS 


AGENCY 
NATION-WIDE RAIL-AIR SERVICE 


NOVEMBER 1941 





- Starting 
0 G2 (A Fn BE Self 

© FT Trine woror 
Forget the weather! SYNCHRON ‘600" will furnish 


smooth power for your timing devices no matter how cold 
or how hot it may be! 


| By rigid test — this amazingly rugged little motor operates 


accurately, unfalteringly in temperatures ranging from 40° 
below zero to 140° above zero. That's why SYNCHRON 
600” is the logical choice for recording thermometers, 
action sign controls, industrial oven controls, stoker controls 
and sign clock movements that are exposed to extreme 
temperatures. This very instant — in these and countless 
other capacities — under varying conditions — you'll find 


| SYNCHRON ‘600" delivering dependable power. 


CHECK YOUR TIMING MOTOR 


REQUIREMENTS with these fea- 
tures of SYNCHRON ‘600" — 23(” 
in diameter x 15¢'’ deep. Four mounting 
ears. Pulls up to 8 oz. direct load con- 
tinuously at 1 RPM in all voltages and 
cycles. Speeds 1 to 60 RPM either 
clockwise or counter-clockwise. 10 
tooth-54 pitch or 10 tooth-48 pitch 
pinions or solid shaft 14’ dia. x *<’’ long. 
Lifetime lubrication. 


Build your product around SYNCHRON 


600"’— the self-starting timing motor WRITE TODAY FOR 
that gives smooth, flawless power in any DESCRIPTIVE 





weather! LITERATURE! 


SATE) 






"HANSEN MANUFACTURING CO. 
PRINCETON . INDIANA 


























































Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
_ 2 


~— M Mfg. Co., Div. of Essex Wire Corp., Logansport, 

nd 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Republic Steel Corp., Cleveland, O 

Revere Copper & Brass, Inc. (Rome Mfg. Div.), 230 
Park Ave., New York, N. Y. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Wilmington Fibre Speeialty Co., Wilmington, Del. 

Worcester Pressed Steel Co., Worcester, Mass 


STAMPINGS, Small, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 
cinnati, O. 

General Electric Co., Plastics Dept., 
Plastics Ave., Pittsfield, Mass. 

Richardson Co., Melrose Park (Chicago), III. 

Synthane Corp., Oaks, Pa 

Taylor Fibre Co., Norristown, Pa. 


4638 Spring Grove Ave., Cin- 


Section D-65, 1 


STARTERS, Motor. See 
tor. 


Controllers, Mo- 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Blidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See 
Iron Enameling. 


Sheets, 


Wire Stripping Machines 


(Bench Type) 


Power Screwdrivers 


Automatic Stop 


Adjustable Clutch 


Wire Cutting Shears 


(Bench Type) 
15 Day Free Trial 


HENRY CARLANDER 


Manufacturers of Labor-Saving Tools 
for the Electrical Industry since 1925 
525 W. 146th St. New York, N. Y. 


"_\\rownex ny |L" 
MERCURY SWITCHES 


Write for . 
Catalog! 








SIL 


For identitying Wires 


Parts, etc. Embosse 
or amped Consecutive 


Numbers a specialty. Made from 
aluminum, brass or copper. All sizes 
and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-289 Newport, Kentucky 









STEEL, Stainless 


American Rolling Mill Co., 2801 Curtis, Middletown, 
Oo “‘Armco.”’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 


Cold Metal Process Co., Youngstown, Ohio. 
Driver Co., Wilbur B., Newark, N. J. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Strip 

American Nickeloid Co., Peru, Ill 

American Rolling Mill Co., 2801 
0 “‘Armco.’’ 

American Steel 
land, O. 

Barnes Co., 


(Pre-finished. ) 
Curtis, Middletown, 


& Wire Co., Rockefeller Bldg., Cleve- 
(United States Steel Corp. Subsidiary. ) 
Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 
Carnegie-I}linois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 
Cold Metal Process Co., Youngstown, O 
Granite City Steel Co., Granite City, Ill. 
Republic Steel Corp., Cleveland, O. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 
Thomas Steel Co., Warren, O. (Electro Zinc, 
Nickel, Brass & Bronze Coated, also Bright 
Uncoated. ) ‘‘Thomastrip.”’ 


(United 
(Cold Rolled.) 


Copper, 
Finish 


STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633. W. Van 

General Elec. Co., Section Q-112A 
chandise Dept., Bridgeport, Conn 

Heyman Mfg. Corp., 900 Michigan Ave., 
v. J 


Passaic, N. J. 


Buren, Chicago, Tl. 
Appliance and Mer- 
Kenilworth, 
Walker Co., George, 118 Amsterdam Ave., 


STRIPPERS, Wire 


Henry Carlander, 525 W. 146th St., New York, N. Y. 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Pyramid Products Co., 2224 S. State, Chicago, Ill. 
‘‘Colonial,’’ “‘E Z.’’ 


Smith Mfg. Co., Inc., F. A., 409 Davis, Rochester, N. Y 
Wire Stripper Co, 1727 Eastham Ave., E. Cleveland, O 


STROBOSCOPES 


General Elec. Co., Schenectady, N. Y. 


SWITCHES, Fixture & Fan 
Arrow-Hart & Hegeman Elec. Co., 


Div., Hartford, Conn. 
General Elec. Co., Section Q-112A 


Industrial Control 


Appliance and Mer- 


chandise Dept., Bridgeport, Conn 
McGill Mfg. Co., Electrical Div., Valparaiso, Ind. 
‘*Levolier.’’ 


SWITCHES, Heater 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn. 
General Elec. Co., Section Q-112A Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


Hart Mfg. Co., “Diamond H.’’ 


SWITCHES, Level and Float 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


Hartford, Conn. 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Schenectady, N. Y 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. 

Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mich **Metrik.’’ 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


SWITCHES, Limit 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied-Control Co., Inc., 227 Fulton, New York, N. Y. 


-C. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
Barber-Coleman Co., Rockford, Ill 
General Control Co., Cambridge, Mass. 
yeneral Elec. Co., Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn 
Mercoid Corp., 4217 Belmont Ave., 
Micro Switch Corp, Freeport, Tl 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


Chicago, Ill. 


SWITCHES, Mercury 

Durakool, Inc., 1000 N. Main St., Elkhart, Ind. 

General Elec. Co., Nela Specialty Div., Lamp Dept., 
410 Eighth, Hoboken, N. J. ‘‘Kon-Nec-Tors.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’”’ 

Jefferson Elec. Co., Bellwood, Ill. (Metal) 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 

Powrex Switch Co., 36 Pleasant, 


SWITCHES, Radio 
Centralab, Div. of Globe Union, 
Ave., Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Control Co., Cambridge, Mass. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, Ill 


Watertown, Mass. 


Inc., 900 East Keefe 


SWITCHES, Remote Control 

Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 


“HC” 
American Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago, Ill. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn 


Clare & Co., C. P., Lawrence and Lamon Aves., Chi- 


eago, Ill. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
“‘Dunco.’’ 

General Control Co., Cambridge, Mass. 

General Elec. Co., Schenectady, N. Y 


Hart Mfg. Co., Hartfcrd, Conn. “Diamond H.” 











Micro Switch Corp., Freeport, Ill. 

—— Mfg. Co., Div. of Essex Wire Corp., Logansp 
nd. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. y 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pit 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 

Allied Control Co., Inc., 227 Fulton, New York, N. ¥ 

Acro Electric Co., 3167 Fulton Rd., Cleveland, Ohio 

Arrow-Hart & Hegeman Elec. Co., Industrial Contro} 
Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass 

General Elec. Co., Section Q-112A Appliance and .Mer 
chandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Micro Switch Corp., Freeport, III. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S., Minneapolis, Minn. 

— Mfg. Co., Div. of Essex Wire Corp., Logansport 
nd. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I)! 


SWITCHES, Thermostatic 


Fenwal Incorporated, 10 Main, Ashland, Mass. 
SWITCHES, Time. 


SWITCHES, Vacuum 
General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. 


TACHOMETERS 

Veeder-Root, Inc., Hartford, Conn. 

Weston Electl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


See Timing Devices. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-289, Newport, Ky. 
TAPE, Braided 

—— Wire & Cable Co., 25 Broadway, New York, 


aN. . 


TAPES, Cotton, Linen, Silk 


General Elec. Co., Section Q-112A Appliance and Mer- 


chandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 


Mica Insulator Co., 200 Varick, New York, N. Y 
Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa. 


TAPE, Adhesive, Fibre & Paper 
_ow Mining & Mfg. Co., St. Paul, 
“*Scotch.’’ 


Paper Manufacturing Co., Philadelphia, Pa. 


Minnesota. 


“*‘Neutrelec’’ 


TAPE, Mica 

General Elec. Co., Section M-112A. 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


Appliance and Mer 


Washington 


TAPE, Rubber and Friction 

General Elec. Co., Section M-112A. 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. {%-N, East Pitts- 
burgh, Pa. 


Appliance and Mer- 


Washington 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.’”’ 

General Elec. Co., Section M-112A. 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
‘*Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


Appliance and Mer- 


Washington 


TERMINAL BLOCKS. 


See Blocks, 
minal. 


Ter- 


TERMINALS, Plain and Locking 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, TIl. 
Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, I}. 


TERMINALS & CONNECTORS 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

—— Wire & Cable Co., 25 Broadway, New York, 


Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II). 

Ilsco Copper Tube & Products, Inc., Station ‘‘M’’, 
Cincinnati, (Mariemont) O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 


Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, III. 
(For Fuses.) 
— Mfg. Co., Inc., James, 150 Exchange, Malden, 
ass. 
17 Virginia Ave., Providence, 


Patton-MacGuyer Co., 
R. I. 

R-B-M- Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 


nd. 

Rajah Co., Bloomfield, N. J. 

Sherman Mfg. Co., H. R., Battle Creek, Mich. 

Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, 
Til. 


TESTERS, Coil. See also Instruments. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 
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epend on Paragon LE 
TIMERS For MONTHS OF TESTING 
DEPENDABLE CONTROL HF MILLIONS OF OPERATIONS 


to Prove the Superiority of 





































DEPENDABLE, split-second 
accuracy is provided in 
hundreds of perfected models 
of Paragon Time Delay Relays | 
and Interval Timers. Operated | 
by powerful self-starting syn- | 
chronous motors operating at 
slow speed, they reliably time 
and control precision ma- 
chines and equipment. Ef- | 


ficient models are available | oe CO N -T AC aa Oo R 


for every built-in or surface- 
mounted application. Write | BH YY) : 
for latest Bulletins. | paca 

tts 400 Series 


PARAGON ELECTRIC COMPANY 


Builders of Control Instruments since 1905 & 
37 WEST VAN BUREN ST., CHICAGO, ILLINOIS Tas Minneapolis-Honeywell Regulator Company has 


Mer had over two decades of experience in building fine, 











ss dependable mercury switches. During these years we 
have manufactured millions of Con-Tac-Tors for many 


ia DeJur | MSCO different kinds and types of applications. Because of our 


inn ® s gel . oe pee experience with customers, who purchase thousands of 
- METERS FOR DEPENDABILITY 
‘es ACCURACY —STYLING 


Con-Tac-Tors each month, we are prepared to give you 





able assistance in solving your switch problems. 













Jest Samples Available 


Tell us your switch proplems. We will make suggestions 
and submit samples for test purposes. Write Minneapolis- 
Honeywell Regulator Co., 2810 Fourth Ave. S., Minne- 
apolis, Minnesota. Branches in forty-nine other Cities. 


MERCURY SWITCHES ARE ESPECIALLY SUITABLE 
FOR THESE APPLICATIONS 


Toasters Vending Machines Laundry Machinery 
Sump Pumps Shoe Manufacturing Can Soldering Machines 


mt. EJUR is equipped to han- 
dle all types of instru- 
ment requirements from 
complete aircraft engine tem- 
perature units to ordinary 
electrical meter movements 
in both large and small 
quantities. 


To Defense instrument users 

there are no bottlenecks at ova) ; i a J A a O iE ; Ls 
the DeJur plant. 

If you have an instrument ae 

problem write or wire Dept. ~ @) | a yf Yd 3 i iE 
EM 111 today. New catalog rs 

1-61 now available. i , ) 


MERCURY TO ELECTRODE 
MERCURY TO MERCURY 
AND THE NEW SNAP SWITCH 


Water Systems Packaging Machinery Traffic Signal Controls 
Dental Apparatus Textile Manufacturing Burglar Alarms 

Elevator Controls Surgical Sterilizers Fruit Stamping Machines 
Railway Signals Electric PowerTools Electric Organ Controls 
Time Clocks Cigar Lighters 
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THERMOSTATIC METAL. See Metal, 
Thermostatic. 





THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, II] 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
**‘Dunco.’’ 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Electric Co., Schenectady, N. Y. 

H.-B. Elec Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm.’’ ‘‘Sensathern.’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., Freeport, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S. Minneapolis, Minn. 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass. 
“*Klixon.’”’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 












































































N-W-L CUSTOM MADE 


moe BLEU as 


21 years experience in the 
manufacture of specialized coils 
—of copper, resistance or 
aluminum windings —for in- 
dustry, laboratory, research, 
Army and Navy requirements. 






NOTHELFER 


WINDING LABS. 


110 Albemarle Ave., Trenton, N. 4 


Send for Coil 
Bulletin No. 42. 


PRECISION 


PAPER TUBES 


FOR EVERY COIL 
REQUIREMENT 
Round, Square and 
rar ate Tg 
Spirally Wrapped of Dielectric 
Paper, Fish Paper, Acetate or 
Combinations 
Write for Prices and Samples 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO, ILL, 


— 


SPIRAL 
WRAPPED 
SQUARE * ROUND 
RECTANGULAR 
Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 


B H VARNISH CAMBRIC TUBING, 
= FE SATURATED SLEEVING, ETC. 


B-H quality insulation 
products include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto nen 
Tubing, Radio (Spa- 
ghetti) Tubing, Inside 
Coated Saturated 
ee and Fiberglas 
Tubing 


BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 















TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. 

Barber-Colman Co., Rockford, Ill 

Cramer Co., Inc., R. W., Centerbrook, Conn. 

=. Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
““Dunco.”’ 

me Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
lex.”’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 

Hansen Mfg. Co., Princeton. Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 

Industrial Timer Corp., 109 Edison Place, Newark, N. J 

Paragon Electric Co., 39 West Van Buren St., Chicago, 
Tl. 

Photoswitch, Inc., Cambridge, Mass. 

Thompson Clock Co., H. C.. Bristol, Conn 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Walser Automatic Timer Co., Graybar Bldg., New York, 
CY 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


TOOLS, Power 
Stanley Tools, Div. of the Stanley Works, New Britain, 
Conn 


TOOLS AND JIGS. 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y 


TRANSFORMERS 
For built-in applications to electrically operated ma- 
chines, appliances and equipment. 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
ll. 

Doyle, Inc., James W., 311 N. Des a. os oe Ti. 

Electricoil Co., Inc., 6 Varick, New York, ; A 

General Control Co., Cambridge, Mass. 

General Elec. Co., Fort Wayne, Ind. 

Jefferson Elec. Co., Bellwood, Ill 

Magnetic Windings Co., 16th & Butler Sts., Easton, Pa. 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J. 

Sola Electric Co., 2525 Clybourn Ave., Chicago, Tl. 

Standard Transformer Corp., 1500 N. Halsted, Chicago, 
Til. 

Superior Electric Co., 82 Harrison, Bristol, Conn. 

United Transformer Corp., 150 Varick St., New York, 


N. 2. 
Ward Leonard Elec. Co.. 34 South, Mt. Vernon, N. Y¥ 
Westinghouse Elec. & Mfg. €Co., Dept 7-N, East Pitts- 
burgh, Pa. 


TUBES, Ballast 
Amperite Co., 561 Broadway, New York, N. Y 


TUBES, Ceramic. See Cores, Resistor & 


Resistance Coil. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn 

Bridgeport Brass Co., Bridgeport, Conn 

Dante Elec. Mfg. Co., Bantam, Conn. 

Iisco Copper Tube & Products, Inc., Station ‘*M’”’ 
Cincinnati, (Mariemont) O 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
N.Y 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Extruded Plastic 
Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J. 


TUBING, Fuse 
Corning Glass Works, Insulation Div., Phillips St., 
Corning, N. Y 


TUBING, !.aminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 


General Electric Co Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass **Textolite.’ 
Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del 
‘‘Phenolite.’ 

Richardson Co., Melrose Park (Chicago), Il “‘Insu- 
rok.” 

Synthane Corp Oaks, Pa 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 

Wilmington Fibre Specialty Co., Wilmington Del 
*‘Ohmoid.’”’ 


TUBING, Nickel Alloy 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc., 67 Wall, New York 
4 ‘Mone!l.’’ 

General Plate Co Div. of Metals & Control Corp., 

34 Forest, Attleboro, Mass. 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
ma Ez. 


TUBING & SLEEVING, Saturated. Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spachetti, etc 

Bentley-Harris Mfg Co. 1000 Bentley, Conshohocken, Pa. 

Brand & Co., Wm., 276 Fourth Ave.. New York, N. ¥ 
‘Turbo’ 

Endurette Corp. of America, Cliffwood, N. J 


General Elec. Co., Section M-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washingto 
Blvd., Chicago, Il. 

Irvington Varnish & Insulator Co., Dept. 56, Irvingtor 


N. J. 
Mica Insulator Co., 200 Varick, New York, N. Y 
**Empire.”’ 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

General Elec. Co., Section Q-112A Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washingtor 
Blvd., Chicago, Ill 

National Vulcanized Fibre Co 
“*Peerless,’’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del 
““‘Fyberoid,’’ ‘‘Ohmoid.’’ 


, Wilmington, De! 


TUBULAR LAMPS. See Lamps, Miniature 
TUNGSTEN 


Wire, Rods, Sheets, Special Shapes. See also Points 
Contact. 
American Electro Metal Corp., 320 Yonkers Ave., Yonkers 
y. = 


Callite Tungsten Corp., 547-39th, Union City, N. J 
*“*Kulgrid.”’ 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland 
Ohio. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


ULTRA VIOLET SOURCES. See Lamps 


UNITS & ELEMENTS, Resistance Heating 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 769 Nicoll, New Haven, Conn 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 

Vulean Elec. Co., Lynn, Mass. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 

Wiegand Co., Edwin L., 
Pa. ‘Chromalox.’’ 


7530 Thomas Blvd., Pittsburgh, 


VACUUM PUMPS. See Pumps, Vacuum. 


VACUUM SWITCHES. See Switches, 
Vacuum. 


VARNISH, Insulating 

Endurette Corp. of America, Cliffwood, N 

General Elec. Co., Section M-112A Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Dept. 


56, Irvington, 


-. a 

Mica Insulator Co., 200 Varick, New York, N. Y 
“*Linolac.”’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


VOLTMETERS. See Instruments. 


VOLUME CONTROLS, Radio. See Ra- 
sistors, Radio. 


WASHERS, Felt 
American Felt Co., Inc., Glenville, Conn 
Western Felt Works, 4027 Ogden Ave., Chicago, Ill 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 
> 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

S. K. F. Industries, Inc., Front & Erie Ave., Phila 
delphia, Pa. 

Shakeproof, Inc., 2501 N. Keeler Ave.. Chicago, II. 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago 
Th. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Gibson Co., Wm. D. Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Il. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 
Pa. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; Also Plastics; Also Ceramics 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement 
General Elec. Co., Section Q-112A Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Irvington Varnish & Insulator Co., Dept. 56, Irvington 
Sa. 


Mica Insulator Co., Dept. 31, 200 Varick, New York 
a. 


WELDING EQUIPMENT 
Cotter Thermo-Electric Co., Dept. ‘‘E.M.’’, 15368 Bay- 
lis, Detroit, Mich. 


WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, II. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill 
Torrington Mfg. Co., Torrington, Conn. ‘‘Aristocrat.’’ 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 


ELECTRICAL 
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UNITS FROM 
7% OUNCE =i wyesticart 
TO 20 TONS 























1. BUILT-IN-FACILITY 
@ Varitran voltage 2. SIMPLE DESIGN 
adjusters 3. LOWER COST 
@ Automatic line 4. BETTER APPEARANCE 
voltage regulators 5. POWER WHERE YOU 
@ Audio transformers NEED I 
@ Audio equalizers 
and filters THE 
ees PROPER MOTOR FOR YOUR DESIGN— 
battery chargers ra eae a provide “built-i ~? power’ = inaccessible or 
intermittent operating motions on machinery. implified mechan- 
@ Plate transformers ical design saves you time, money and effort developing im- 
@ Phase changers— provements in your products. At the same time the appearance 
booster transformers of the machine is enhanced. 
@ instrument D e 
transformers a ieee 





















NE COR me THE B. A. WESCHE ELECTRIC COMPANY 


I pee 
150 VARICK Le ee oe a ee 
LEXPORTOIVISION + ¥ ic NEW YORK WNW. YT CABLES: “ARLAB: CINCINNATI, se} ihe] 



















NUMBERALL 
NAME PLATE DETAIL PRESS, H AV E YO U T R I E D T H E N EW 
imo. etched Nome Plates with uni > IL$CO LUG? 


formity as to depth, spacing and 
alignment. 


Character sizes: 1/16’, 3/32", 14" , » Built For 
10 Figures, 6 —- ; 


Price $5500 iL : ; Overloads! 


We also make Numbering Machines 
Steel Type and Holders 
Write for Bulletins 


THE NEW DESIGN—AS PASSED BY THE UN- 
DERWRITERS’ LABORATORIES MAY 1, 1940. 


—— 


SNUMBERALL WRITE FOR SAMPLES AND NEW CATALOG 
e STAMP & TOOL CO. TODAY. NO OBLIGATION. 
Huguenot Park, ILSCO COPPER TUBE & PRODUCTS, INC. 
Staten Island, N. Y. Station ‘‘W’’, Cincinnati, (Mariemont) Ohio 





HAVE YOU A 


BATTERY PROBLEM? 


@ Wheat Non-spillable recharge- 
able batteries 


Unequalled electrical output within 
weight and size specifications. 


Vest pocket sizes and upwards 
Over 25 yearsspecialists in miniature 


HERE’S “ALL-OUT” SPEED! 


RAILWAY ExpRESS offers “all-out” speed for ship- 
ments coming in or going out. Vital assembly parts, 
ton-heavy equipment or small replacements are 
quickly, carefully whisked between 23,000 nation- 


wide points. Pick-up and delivery at no extra 
charge within our regular vehicle limits in all cities 
and principal towns. Economical rates. Phone 


and small batteries 


Illustration shows Wheat Battery 
designed and manufactured for 
Hearing Aid Instruments. Simple 
individual or multiple chargers 
supplied. 


KOEHLER MFG. COMPANY 


MARLBORO, MASSACHUSETTS 


RAILWA XPRESS 


AGENCY INC. 


NATION-WIDE RAIL-AIR SERVICE 
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EYELETS —Regular and Special 
WIRE—Pure zinc wire 


FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC —Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





WINDING MACHINES, Coil 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Il. 

Universal Winding Co., P. O. Box 1605, Providence, 
R. I. ‘‘Leesona,”’ ‘‘Duo- Matic.’ 

WIRE & CABLE, Asbestos Insulated 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 


I Y 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
Boston Insulated Wire & Cable Co., Dorchester, 
Driver-Harris Co., Harrison, N. J. 

General Elec. Co., Section Y-1126 Appliance and Mer 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Rockbestos Products Corp., 769 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N 


Mass 


WIRE, Bare 


Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 

Ansonia Electrical Co., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Bridgeport Brass Co., Bridgeport, Conn. 





Essex Wire Corp., 
General Elec. Co., 
chandise Dept., Bridgeport, Conn. 
Phosphor Bronze Smelting Co., 2212 
Philadelphia, Pa. (Phosphor Bronze.) 
tea Magnet Wire Co., Inc., Fort Wayne, Ind. 
Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Copper Clad 


Callite Tungsten Corp., 547-39th, Union City, N. J 
General Plate Co., Div. of Metals & Control 
34 Forest, Attleboro, Mass. 


WIRE FORMS 


Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 

American Spring & Mfg. Corp., Holly, Mich 

American Steel & Wire Co., Rockefeller Bldg., 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring 
Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, III. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 


Magnet Wire Div., Fort Wayne, 
Section Y-1126 


Ind. 
Appliance and Mer- 


Washington Ave., 


Corp., 


Cleve- 


Corp., 


Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Muehlhausen Spring Corp., 900 Michigan Ave., Logans- 
port, Ind. 


Plainville, Conn 
Spring 


Peck Spring Co., 12 Grove Ave., 
Raymond Mfg. Co., Div. of Associated 
Corry, Pa 
Roebling’s Sons Co., 
Scovill Mfg. Co., 


WIRE, Ignition 
Anaconda Wire & Cable Co., 25 Broadway, New York, 


Corp., 


John A., Trenton, N. J. 
65 Mill, Waterbury, Conn. 


N. ¥ 
Boston Insulated Wire & Cable Co., Dorchester, Mass 


WIRE, Insulated 


See also Cable, Heavy Duty; Cord, Flexible. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary. ) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
LY 


Ansonia Electrical Co., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, 
**Colorubber.’ 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 

General Elec. Co., Section Y-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

General Electric Co., Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


Chicago, Ill. 











Rockbestos Products Corp., 769 Nicoll, New Haven, Cor 
Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Magnet 


Acme Wire Co., New Haven, 
“‘Cottonite,’’ ‘‘Silkenite,’’ 
‘*Heatex.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cley 
land, O. (United States Steel Corp. Subsidiary.) 

— Wire & Cable Co., 25 Broadway, New Yor! 


Conn. 
‘*Paperite,’’ 


“*Enamelite 
*“Celenite 


Ansonia Electrical Co., Ansonia, Conn 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, I 
*‘Cotenamel,’’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 
General Elec. Co., Section Y-1126. Appliance and Mer 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

General Electric Co., Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Rea Magnet Wire Co., Inc., Fort Wayne, Ind. 

Rockbestos Products Corp., 769 Nicoll, New Haven, Conn 
“‘Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 


American Brass Co., Waterbury, Conn. 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. J. “‘Tophet,’’ ‘‘Cup- 
ron,’’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ ‘‘Radiocarb,’’ 
**Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. 
vance,’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ 
“‘Gridnic,’’ **Radioohm,’’ 
‘‘Lohm,”’ ‘“‘Lucero.’”’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


“‘Nichrome,’’ ‘‘Ad- 
‘‘Magno,”’ ‘‘Comet,’’ 
“‘Ohmax,”’ **Midohm,”’ 


Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,’’ 
“‘Chromel-Alumel,’’ 
Jelliff Mfg. Corp., C. O., 10 Pequot Ave., Southport, 


Conn. 


WIRE STRIPPERS, See Strippers, Wire. 
ZINC 
Fuse Metal and Wire. 
New Jersey Zinc Co., 160 Front, New York, N. Y. 
Platt Bros. & Co., Waterbury, Conn. (Fuse Metal, Wire 
and Strip.) 


ZINC, Pre-Fnished 
American Nickeloid Co., Peru, Tl 


Pre-Fabricated, Pre-Formed and Pre-Finished Metals may be the 


resourceful solution to your production difficulties. See Page 44 





PERFECT WIRING JOINTS 


are Rubyfluid 
liquid or paste flux. Solder flows freely 


made when you use 


and sticks tight. Fast acting and eco- 
No 


nomical. Will not corrode metals. 


flux. 


Y)} 64 McDowell St. 





dangerous or objectionable fumes. Ex- 
cellent for copper, brass and tin. For 
stainless steel use Ruby’s stainless steel 
Order now from your jobber or 


RUBY CHEMICAL CO. 




















Columbus, Ohio 


LAMIN 


... For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET 
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me or ncemregnee 

















ROCHESTER, NEW YORK 














Write naming your product for specific application data 


THE DOLE VALVE COMPANY - 1901 Carroll Avenue - Chicago, Illinois <= 


_ COOPERATION 


ELECTRICAL MANUFACTURING 

















SPEED—UP 


COIL WINDING JOBS 
with (414 EQUIPMENT 


“UNIVERSAL" 


COIL WINDER DRIVE 


Make BETTER coils and armatures QUICKER, 
with IDEAL Coil Winder Drive and IDEAL 
Coil Winder Heads. An infinite range of 
driving speeds from 120 RPM to 650 RPM 
assures the correct speed for each type of 
winding job. Gives complete control at all 
times. 


Automatica'ly constant wire tension guaran- 
tees a smooth, evenly-wound coil. Automatic 
recorder counts every turn—no longer is guess 
work necessary. For use with all IDEAL 
Coil and Armature Winding Forms—or with 
other equipment. 


“CONCENTRIC” HEAD 








COIL WINDER HEAD 
e For winding coils up to 13’ x 16!4”’. 
Easily winds 40 to 60 perfect coils 
per hour. 


“MIDGET” 


COIL WINDER HEAD 


e For winding coils smaller than 614” 
x 814’’. Handles up to six coils in 


e For winding single phase motor coils 
of any length and width. Winds in 
gangs up to six. 


ARMATURE WINDING HEAD 


e Winds small universal, shaded pole, 
two pole D.C. or repulsion induction 


series, armatures up to 3’’ diameter. 


Fast quality production is now more important than ever. Let us help you 
“Speed-Up". Write for detailed literature. 


IDEAL COMMUTATOR DRESSER CO. 


1008 Park Avenue 


Sycamore, Illinois 


In Canada: Irving Smith, Ltd., Montreal, Quebec. 





Let us help you with 





YOUR DEFENSE ORDERS! 


This message is addressed to manufacturers, engaged in defense work, 
who would like to sublet orders for Coils and Transformers. Our 
organization has the experience and facilities to render a complete service. 


Cc oO 1 7 5s We can produce practically all types of coil windings 
... paper interlayer sections, bobbin wound, etc., built 


to your requirements. 


dio, , fil 
TRANSFORMERS Audio, power Renent sed a 


voltage transformers 
chokes for all industrial applications in strict accordance with your electrical 


and mechanical specifications. 


We Invite Your Inquiry 


JAMES W. DOYLE, INC. 


311 N. DESPLAINES ST. 
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SCREW PRODUCTS 


fo0% 





CHICAGO, ILL. 





FAMOUS 
for years... 


for their uniform accuracy and 
great strength . . . for the unique 
self-locking feature on the 
“Unbrako"” Hollow Set Screw 
with the Knurled Points... for 
the Socket Head Cap Screw 
with the Knurled Head that 
gears right to the fingers and 
saves assembling time. 


“Unbrako" Products are avail- 
able in a complete range of sizes 
from number 4 up. For free 
samples and literature, write — 


Knurling of Socket Screws orig- 
inated with S.P.S.Co. years ago, 


STANDARD PRESSED STEEL CO. senxiwrown Penna. 


NOVEMBER 1941 








1216 ROCK ST. 


MOTOR-OPERATED ©1 
GENERAL PURPOSE 





CONTROL MOTORS 


@ These powerful, compact Control 
Motors can be used for many posi- 
tioning purposes where a reliable 
motor drive is needed. All motors are 
completely oil-submerged for quiet- 
ness and long life. Available in 
fixed or adjustable speed, unidirec- 
tional or reversing models. For 115 
or 230 V. A.C. Very small control 
current required on reversible motors. 
Write for information and prices. 


NEW PRINCIPLE 


ONE PIECE BLADE 
With Rolling Spring 


OVERTRAVEL 
TYPE 





FOR... 


RHEOSTATS 


VARIABLE-SPEED 
TRANSMISSIONS 


MULTI-POINT 
SWITCHES 


BUTTERFLY VALVES 
RATIO VALVES 
DAMPERS 

ETtC., Etc. 








PP 


e ROCKFORD e ILLINOIS 







































This switch has 1/16” 
overtravel, that is, total 
travel of 1/16’ of which 
only approx. 1/1000” is 
required for actuation. The 
balance is usable in adapt- 
ing the switch to the 
mechanism which oper- 
ates it. 


This new, simple principle gives 
ACROSNAP SWITCHES these out- 
standing characteristics: 


Millions of Operations. Positive, frictionless snap 
action. Precision Operation. Low Operating 
Pressure. High Contact Pressure. High Operating 
Frequency. Small Size. Easy Installation. 


Write for information advising purposes for which switches are desired. 





ACRO ELECTRIC COMPANY 


3166 FULTON RD., DEPT. K, CLEVELAND, OHIO 
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THE GOVERNMENT 


comes FIRST 





Ward Leonard is under National Defense 
production. The goods we make are not 
used by themselves but become component 
parts of other equipment that may not be 
finished for many months. It is vital, there- 
fore, that we give the government earliest 
possible deliveries. 

There is room in our shop from time to 
time, however, for non-conflicting require- 
ments which we wish to make available to 
our old friends. Yes, we want your in- 
quiries . . . we will give them our best 
attention possible. 


WARD LEONARD ELECTRIC COMPANY 
34 SOUTH STREET; MOUNT VERNON, N. Y. 


WARD LEONARD 


relays. . resistors. .rheostats 
ELECTRIC CONTROL DEVICES SINCE 1892 
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Acme Electric & Mig. Co. 123 
Acme Wire Co. 98 
Acro Electric Co. 149 
Aerovox Corp. 131 
Ahlberg Bearing Co. 122 
Akron Porcelain Co. 36, 123 
Allen Mfg. Co. 125 
Alliance Mfg. Co. i 113 
Aluminum Company of America 6 7 
American Automatic Electric Sales Co. 131 
American Gas Accumulator Co. ' 96 
American Insulator Corp. 88 
American Lava Corp. 25 
American Rolling Mill Co. 16 
American Screw Co. 34 
American Spring & Mfg. Corp. 90 
Amperite Co. 104 
Auburn Button Works, Inc. 125 
Bakelite Corp. 32 
Saker & Co., Inc. 123 
Barber-Colman Co. 139, 149 
Barnes Co., Wallace, Div. of Associated Spring Corp. 20 
sartlett-Thompson Co., Ince. 125 
Bearings Company of America 126 
Becker Brothers Carbon Co. 130 
Belden Mfg. Co. Inside Front Cover 
Bentley-Harris Mfg. Co. 146 
Benwood Linze Co. 98 
Biddle Co., James G. 137 
Bodine Electric Co. 40 
Brand & Co., William 31 
Brandywine Fibre Products Co. 121 
Bridgeport Brass Co. 86 
Bruning Co., Inc., Charles 112 
Bunting Brass & Bronze Co. 24 
Burnley Battery & Mfg. Co. 142 
Burnside Co., Ine. 125 
Callite Tungsten Corp. 114 
Carlander, Henry 144 
Carnegie-Illinois Steel Corp. 35 
Centralab, Div. of Globe Union, Inc. 140 
Central Screw Co. 127 
Chace Co., W. M. 117 
Chandler Products Corp. 34 
Chase-Shawmut Co. 27 
Chicago Molded Products Corp. 115 
Chicago Rivet & Machine Co. 137 
Cleveland Tungsten Inc. 111 
Cold Metal Process Co. 141 
Colonial Insulator Co. 36, 141 
Continental Electric Co. 119 
Continental Screw Co. 34, 95 
Cook Co., H. C. 141 
Cullman Wheel Co. 126 
Dano Electric Co. 132 
Daven Co., The 123 
Davis & Co., Inc., Dean W. 124 
DeJur-Amsco Corp. 145 
Detroit Power Screwdriver Co. 121 
Dial Light Company of America, Inc. 134 
Dole Valve Co. 148 
Doyle, Inc., James W. 149 
Drake Mfg. Co. 119 
Driver Co., Wilbur B. 111] 
Dumont Electric Co. 129 
Dumore Co. 28 
Durez Plastics & Chemicals, Inc. 99 
Elastic Stop Nut Corp. 133 
Electric Soldering Iron Co., Inc. 136 
Electric Specialty Co. 122 
Essex Wire Co. 139 
Fafnir Bearing Co. 8 
Fairbanks-Morse & Co. 9 
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Types — Split Phase, Capacitor or Shaded Pole 
Speeds — 1100, 1700, 3400 RPM. 

Power — 1/80 to 1/20 HP., depending on speed 
Voltages — Up to 220 A.C. 

Frequencies — 60, 50 and 25 cycles 

Bases — Solid, resilient or flange 


Mountings — Horizontal, Sidewall, Ceiling or Verti- 
cal, with shaft up or down 


Efficiency — High for such small powers 


OHIO MOTORS INCLUDE 


Split-Phase Inductionto1/3HP Shell Types to 5 HP 
Direct Current to 3,4 HP Torque to 100 oz. ft. 


Permanent Split Capacitor to Shaded Pole to 1/30 HP 
s/e0e Synchronous to 1/6 HP 


A.C. to D.C. Motor Generators 
and High to Low Voltage D.C. 
Dynamotors up to 300 watts 





































Capacitor Start to 2 HP 
Capacitor Start and Run to 2 HP 
Polyphase to 2 HP 





What is your problem? 


THE OHIO ELECTRIC 
MFG. CO. 


5905 Maurice Ave. 
CLEVELAND, OHIO 















maintenance free 

H-B relay is available 
normally closed or normally 
open. Will operate in any po- 
sition within 45° of vertical— 
accurately and with precision. 
Fool proof in operation it can't 
get out of order. When the coil 
is energized, the plunger is 
pulled downward displacing 
the mercury in the tube. This 
floods the contact and the cir- 
cuit is closed. When the coil 
is de-energized the plunger 
immediately floats to the top 


of the mercury, thereby open- 


CORROSION aNp 


ing the circuit. 


The H-B relay is available in a 
diversity of mountings includ- 
ing a completely housed unit. 
Write today for illustrated 
folder B. 


H-B ELECTRIC COMPANY, Inc 


PV ig NeteLis cel PH Bo ELECTRICAL DEVICES 
2503 NO. BROAD STREET, PHILADELPHIA, PA. 
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Ohmite Mfg. Co. 
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Wire Stripper Co. 
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TOTALLY ENCLOSID 


FAN COOLED 
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Protected Type Motors 


When you must use motors under adverse operating 
UT CLT ae od «1 
Motors. They are available in sizes from ‘e to 
Ae et) he eo ed tt 
mechanical modifications. Investigate MASTER'S 
usual ability to serve you promptly and econom- 


TR ee et Tih ee 2 ee} co at 


THE MASTER ELECTRIC COMPANY 
DAYTON OHIO 
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A TRUE EYE FOR BRASS. In every department at Revere Copper and 
Brass Incorporated you will find men who have a “knack”’ for brass. 
Men like Peter Gura, for instance, who has been with Revere for 
thirty-five years—a man whose eye can tell to a hair when a brass 
shape is out of true, and who can set it straight as a plumb line witha 
practiced twist of his hands. In operations such as this, which would 
baffle a machine, Revere sees an opportunity to put an extra ingredi- 


ent—the human touch—into copper and copper-base alloys. That is 


one of the many reasons why Revere materials are so trustworthy in 
strengthening America’s defense, and why the end of the emergency 
will find Revere so well prepared for the advancing needs of industry. 
Revere Copper and Brass Incorporated, 230 Park Avenue, New York. 
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A new Belden 
Abrasion Tester 


of high accuracy 


Constant refinements in inspection 


wlll like this improved abrasion test 
preventjany let-down in Belden quality 


This new supersensitive abrasion in judging the point of failure. 
tester for enameled wire . . . a recent Hence, you are assured of getting 


development of Belden engineers... “Balanced” insulation on all Belden- 
Caste of Bihin marks a real advance in Beldenamel amel magnet wire. 


I cats TS asteeaiiile quality control at a time when heavy eae 
base plate removed production schedules are tending to ¢ os ™ peso eae f «Bal. 
to show hardened put quantity ahead of quality. ort a essential qualities o al- 
steel wire against anced”’ insulation. It makes for lower 


which test specimen Several refinements were made in over-all winding costs and higher 
is scraped. The verti- : 
production output. 


the design of the new tester. Routine 
ee ee abrasion tests can now be made more 
carries various test bo 7 Beld e ill | dl . 
weights. accurately and with greater consistency en engineers will gladly give 
than with the old tester. A pilot you full information about the 
lamp eliminates the human element design and operation of this tester. 


MANUFACTURING COMPANY 


4633 W. Van Buren St. Chicago 


BELDENAMEL ° SILKENAMEL COTENAMEL 
GLASS-ENAMEL CELENAMEL AND FORMVAR 


Fe 6 Re, 





Dedicated to the s&rvice of making American-built equipment 


of every kind work faster, produce better, last longer. 


THE FORGED /STEEL BEARING 


DECEMBER 1941 





